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THE    ETHERIDGE    GOLDFIELD. 


I.— INTRODUCTION. 

The  Etheridge  Goldfield  occupies  an-  area  of  over  13,000  square 
miles  of  the  country  drained  by  the  Etheridge,  Gilbert,  and  Einasleigh 
Rivers,  the  centre  of  the  field  being  about  200  miles  dn  a  direot  line 
south-west  of  Cairns,  with-  which  port  it  is  being  now  connected  by 
rail.  The  bulk  of  the  mining  on  the  field  has  been  for  gold,  and  has 
been  confined  to  that  portion  of  this  large  areia  which  lies  along  the 
head  waters  of  the  Etheridge  River  and  its  tributaries,  the  Delaney 
River,  and  Sandy  Creek.  Of  recent  years  the  high  prices  ruling  for 
the  industrial  metals  has  led  to  a  certain  amount  of  prospecting  of 
silver-lead  and  copper  shows,  but  up  to  the  present  the  output  of  these 
metals  has  been  insignificant.  A  little  stream  tin  was  also  worked 
during  1906. 

The  reefs  about  the  Etheridge  and  its  tributaries  are  scattered 
over  an  area  about  30  miles  in  length  by  20  miles  in  width.  Tho 
greater  portion  of  the  gold  output  has  been  derived  from  about  twenty 
important  reefs  that  have  been  worked  at  one  time  or  another  on  a 
considerable  sicale.  A  very  large  proportion,  however,  is  the  result  of 
crushings  from  a  great  number  of  reefs  which  have  been  worked  by 
means  of  windlass  alone,  and  have  been  abandoned  as  soon  as  th.e 
richer  surface  stone  has  been  exhausted,  and  the  miner  has  been  faced 
with  the  problem  of  contending  with  water  or  of  doing  heavy  unrer 
munerative  work  in  order  to  develop  more  stone. 

The  maximum  output  of  reef  gold  was  recorded  in  1893,  with  a 
return  of  29,185  oz.  of  gold  from  25,807  tons  of  stone.  After  that 
year  the  yield  rapidly  declined,  till  in  1900  it  stood  at  9,694  oz.  from 
9,801  tons  of  stone.  Since  1900  the  return  of  reef  gold  has  remained 
fairly  constant,  with  a  yearly  average  of  about  9,000  oz.  per  annum. 

The  field  was  last  reported*  on  by  an  oflficer  of  the  Geological 
Survey  in  1900,  and  the  main  features  of  the  reefs  then  working  were 
described.  A  great  portion  of  the  gold-bearing  quartz  of  the  Etheridge 
<;arries  a  heavy  admixture  of  sulphides  of  iron,  lead,  and  zinc,  which, 
have  prevented  the  economic  treatment  of  the  ore  by  ordinary  battery 

processes,  as  they  entail  long  and  expensive  grinding  of  the  minerals 
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to  obtain  what  is  at  befit  only  an  imperfect  extraction  of  the  gold. 
The  possibility  of  dealing  more  satdsfactorily  with  this  diflSoulty  by 
affording  cheap  rail  transit  of  the  heavy  sulphide  ores  and  the  con- 
centrates from  the  mills  has  recently  renewed  interest  in  the  field. 

The  prospect  of  obtaining  considerable  traffic  in  this  material  has, 
among  other  considerations,  led  to  the  construction  of  the  line  now 

being  built  from  Almaden  to  Charleston,  the  latter  locality  being  the 

centre  around  which  the  greater  bulk  of  such  material  is  expected  to 

be  obtained. 


II.— PRESENT  CONDITION  OF  MINING. 

During  the  eight  years  that  have  expired  since  the  field  was  last 
reported  on  by  the  writer,  the  only  mines  that  have  been  worked  with 
any  degree  of  system  and  success  have  been  the  International  and 
Jubilee,  in  the  northern  portion  of  the  field,  and  the  Havelock,  Queens- 
lander,  and  Nil  Desperandum  in  the  neighbourhood  of  Charleston, 
about  25  miles  to  the  south. 

The  International  Mine,  situated  about  five  miles  south  of  Greorge- 
town,  haa  been  opened  out  by  aix  levels  to  a  depth  of  357  ft.  and  over 
a  length  of  about  500  ft.  At  the  time  of  my  last  visit  it  waa  being 
worked  by  a  number  of  shallow  shafts,  extending  to  a  depth  of  about 
100  ft.  only.  This  reef  up  to  the  end  of  1907  has  crushed  some  17,180 
tons  of  stone  for  a  yield  of  18,672  oz.  of  gold.  The  greater  portion 
of  this  stone  has  been  lightly  mineralised  and  easily  treated. 

The  Jubilee  Mine,  at  Cumberland,  has  been  worked  continuously 
since  1901,  the  main  shaft  having  been  sunk  from  the  100-ft.  to  the 
280-ft.  level,  and  about  4,908  tons  of  stone  crushed,  a  return  of 
2,038  oz.  7  dwt.  of  gold,  having  been  recovered  by  amalgamation.  In 
addition,  a  considerable  amount  of  gold,  of  which  there  is  no  official 
record,  has  been  won  from  the  cyanidation  of  the  concentrates  and 
sands. 

In  the  group  of  mines  round  Charleston  the  greatest  development 
has  been  on  the  Havelock  reef.  This  reef  lies  fairly  flat,  and  has  been 
followed  down  the  underlie  to  about  300  ft.  from  the  outcrop.  It  has 
crushed  during  the  last  four  years  some  6,151  tons,  for  a  return  of 
7,952  oz.  17  dwt.  The  greater  portion  of  this  material  has  been  heavy 
pyritic  stone,  which  has  required  expensive  grinding  of  the  concen- 
trates for  only  a  partial  extraction  of  the  gold.  On  the  Queenslander 
and  Nil  Desperandum  Mines,  which  were  down  280  ft.  and  380  ft. 
respectively  at  the  time  of  my  yisit  in  1899,  no  sinking  has  since 
been  done,  but  driving  at  the  lower  levels  has  afforded  a  considerable 
amount  of  additional  stone.  The  results  for  the  eight  years  ending 
December,  1907,  have  been — ^for  the  Queenslander,  2,664  tons,  for 
2,122  oz.;  and  for  the  Nil  Desperandum  Mine,  2,110  tons  for  2,079  oz. 


iuartz  Crusbed. 

Yield  of  Gold. 

Tons  cwt. 

Oz.    dwt. 

14,621  10 

15,063  14 

7,718  17 

9,698    0 

2,110    0 

2,079    0 

2,664    0 

2,122  18 

4,506    0 

1,870  16 

8 

The  following  table  gives  the  output  of  the  fiye  more  or  lem 
regularly  producing  mdnes  mentioned  above,  for  the  years  1900  to 
1907 :— 

Mine. 

International       

Havelock 

Nil  Desperandum  

Queenslander       ...        

Jubilee  

32,620    7  30,834    8 

It  will  thus  be  aeen  that  only  two  of  the  mines  on  the  field  have 
been  characterised  by  any  considerable  output  during  the  last  eight 
years,  and  it  is  patent  that  the  life  of  the  field  can  be  expected  to  b6 
prolonged  only  by  some  distinct  reduction  in  the  costs  and  improve- 
ment in  the  method  of  .mining  and  treatment,  or  in  the  opening  up 
of  some  yet  undiscovered  soiuxiee  of  wealth. 

The  total  output  of  reef  gold  from  the  field  for  the  same  period  is 
given  in  the  following  table: — 

OUTPUT  OP  RBBF  GOLD  FROM  STHERIDGB  FIELD,  1900-1908. 

Quartz  Crushed.     Yield  of  Gold. 
Year.  Tons  cwt.  Oz.  dwt. 


1900 
1901 
1902 
1903 
1904 
1905 
1906 
1907 


9,801    0  9,693  17 

8,087  10  9,042    9 

6,776    1  6,682  11 

10.430  18  10,229    2 

8,746    2  8,735    8 

8,315  19  8,346  13 

10,547    7  9,788    6 

10,575    0  8,828    7 


Total  73,279    7         71,346  13 


The  list  of  reefs  from  which  crushings  are  recorded  varies  yearly 
from  50  to  100,  while  the  number  of  which  there  is  any  record  runs 
into  nearly  200.  It  will  thus  be  seen  that  quite  one-half  of  the  gold 
yield  of  the  Etheridge  is  still  obtained  from  numerous  email  crushings 
obtained  from  a  number  of  reefs  scattered  over  a  wide  area,  and 
worked  in  a  spasmodic  and  unsystematic  manner. 

The  csause  of  the  depression  of  the  last  ten  years  on  the  Ether idge 
Field  has  no  doubt  to  be  sought  for  in  the  exhaustion  of  the  bulk  of 
the  easily  mined  and  easily  treated  shallow  stone,  but  is  no  doubt  to 
some  extent  accounted  for  by  the  difficulties  experienced  in  dealing, 
with  the  refractory  ores  met  with  below  the  water  level.  A  contribute 
ing  cause  has  also  apparently  been  a  noticeable  reduction  in  the 
gold  values  of  many  of  the  reefs  as  the  deeper  levels  were  reached. 
This  reduction  in  values,  though  not  so  pronounced  as  to  warrant 
'abandonment  of  further  opening  up  of  the  lower  levels  in  view  of  the 
greater  facilities  for  economical  mining  offered  by  the  railway  nearing 
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completion,  haa  frequently  been  fiuffioiently  marked  to  disoourage 
flmall  parties  of  men  struggling  against  adverse  conditions,  and 
hampered  by  wamt  of  capital  for  proper  development  and  economical 
working  of  their  mines. 

III.— GEOLOGY. 
1.  The  Rock  Formations. 

The  general  geological  features  of  the  Etheridge  rock  formations 
were  described  in  a  former  report  by  the  author,*  and  the  recent 
examination,  having  relation  more  especially  to  the  mining  develop- 
ment of  late  years,  was  not  sufficiently  detailed  to  add  much  of  interest 
to  those  observations.  The  district  offers,  however,  a  wide  and  almost 
virgin  field  for  the  study  of  an  interesting  series  of  altered  sedimen- 
tary and  intrusive  igneous  rocks,  and  their  relations  to  the  occurrence 
of  the  numerous  mineral  veins. 

The  altered  sedimentary  beds  cap  be  best  studied  along  the 
western  margin  of  the  field,  tlieir  junction  with  the  intrusive  rocks 
running  from  the  southern  boundary  of  the  field,  near  Gilberton^  in 
a  northerly  direction  to  near  Georgetown,  where  a  tongue  of  the 
granite,  projecting  into  them  from  the  west,  cuts  them  off  from 
another  area  of  siimilar  beds  about  Lane's  Creek  and  the  northern 
portion  of  the  field. 

These  beds  have  an  almost  universal  E.  and  W.  strike,  and  gener- 
ally high  alternating  dips.  The  coarser  beds  of  the  series — consisting 
of  massive  white  quartzites,  and  representing  probably  the  basal  beds 
of  the  series — occur  in  an  east  and  west  belt,  about  eight  miles  in 
width,  in  the  bend  of  the  Robertson  River.  Traced  to  the  north  and 
south  tliey  give  place  to  schists  and  slates,  with  which  are  associated 
numerous  mineral  veins  carrying  gold,  silver-lead,  and  copper.  At 
Ortona,  on  the  Percy  River,  in  the  south  of  the  field,  and  Mosquito 
Creek,  near  Charleston,  the  slates  and  schists  are  intruded  by  numer- 
ous dykes  of  diorite,  with  which  the  mineral  veins  appear  to  be 
intimatelv  associated. 

The  granite  country  occupies  the  greater  portion  of  the  rest  of 
the  field,  except  where  it  has  been  displaced  by  the  more  recent  quartz- 
porphyries,  or  where  denudation  has  not  proceeded  quite  far  enough 
to  remove  the  whole  thickness  of  the  metamorphic  rocks  into  which  it 
has  been  intruded.  The  boundaries  between  the  granite  and  the  meta- 
morphic rocks  are  irregular,  and  have  not  been  determined  with  any 
attempt  at  precision.  The  granite  varies  considerably  in  character, 
but  has  a  prevailing  porphyritio  character,  the  porphyritio  mineral 
being  of  orthoclase  felspar,  and  the  crystals  being  generally  prMent 
with  a  regular  orientation  parallel  to  a  banding  of  the  biotite-bearing 


ground  mass,  which  appears  to  have  been  the  result  o!  pressure  before 
the  magma  had  completely  consolidated.  This  banding  of  the  gran-ite 
and  orientation  of  the  felspar  phenoorysts  (which  latter  are  often,  slb 
much  as  2  in.  in  length)  takes,  as  a  rule,  an  east  and  west  course  (i.e., 
parallel  with  the  direction  of  strike  of  the  metamorphic  beds),  and 
may  possibly  have  been  caused  by  the  same  strains  which  brought 
about  that  strike.  The  most  important  of  the  mineral  -veins  occur 
in  the  granite  country. 

The  porphyry  occurs  as  a  belt  some  50  miles  in  length  an  a  N. 
and  S.  direction,  and  some  20  miles  in  width  at  the  widest  point. 
Owing  to  its  capacity  for  resisting  weathering  agencies,  this  belt  of 
rocks  has  not  been  denuded  at  as  fast  a  rate  as  the  softer  granites 
and  metamorphic  beds,  and  has  thus  been  left  as  a  rampart 
of  ranges  dividing  the  Einasleigh  waters  from  those  of  the  Etheridge 
and  Gilbert.  This  range,  though  only  standing  at  a  height  of  about 
1,000  ft.  above  the  general  level  of  the  country,  rises  so  abruptly  from 
the  granite  on  either  side  as  to  greatly  hinder  communication  between 
the  most  important  portions  of  the  field  aad  the  eastern  coast.  It  ha^ 
caused  some  difficulties  in  the  surveying  of  a  suitable  route  for  the 
railway  line  now  under  construction  from  Almaden,  though  these  have 
now  been  satisfactorily  overcome. 

In  many  places  the  porphyry  stands  up  at  its  edge  in  a  wall  several 
hundred  feet  in  height  above  the  graniite,  into  which  it  sends 
apophyses  that  betray  its  later  age. 

Several  reefs  of  gold-bearing  quartz  have  been  found  in  the 
porphyry  of  the  ranges,  but  they  have  all  been  small,  and  have  gener- 
ally been  abandoned  after  giving  a  few  crushings  of  rich  stone. 


2;  The  Gold-quartz  Reefs. 

The  gold-bearing  quartz  veins  occur  mainly  in  the  granite  forma^ 
tion,  though  there  are  numerous  examples  of  their  occurrence  in  the 
metamorphic  beds  and  in  the  porphyry.  The  reefs  have  a  prevailing 
east  and  west  strike  and  northerly  dip,  generally  at  high  angles.  This 
regularity  of  strike  and  dip,  however,  is  broken  in  the  northern  portion 
of  the  field,  where  the  beds  take  on  a  more  north-easterly  to  northerly 
strike. 

The  reefs  occur  along  simple  and  comparatively  regular  fissures, 
with  generally  well-defined  walls.  In  a  number  of  cases  the  walls  show 
evidence  of  horizontal  movement  of  the  hanging-wall  and  footwall 
.rocks.  The  regularity  of  the  reefs  in  strike  when  followed  along 
any  of  the  levels,  and  their  comparative  irregularity  in  dip,  seem  to 
me  to  point  to  the  same  conclusion.  In  a  few  cases  the  vein  material 
Itppears  to  be  the  result  of  replac^nent  of  the  crushed  and  broken 
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rock,  torn  from  tlie  walls  as  the  result  of  the  movement.  The  wedg- 
ing out  of  tlie  different  "  makes "  of  stone,  and  their  replacement  by 
fresh  "  makes  '*  of  a  different  character,  incline  one  to  the  opinion, 
however,  that  much  of  tlie  quartz  has  been  deposited  in  open  fissures, 
as  it  opened  from  time  to  time  and  gave  access  to  the  mineral-bearing 
solutions. 

The  vein  materials  vary  from  almost  pure  white  quartz  to  nearly 
pure  masses  of  galena^  zincblende,  or  iron  pyrites,  while  every  variety 
of  association  of  all  these  minerals  is  found.  A  considerable  amount 
of  copper  pyrites  is  also  present  in  some  of  the  reefs. 

The  preoious  metals  are  associated  more  particularly  with  the 
njinerals,  galena,  and  pyrites,  ihe  highly  zinciferous  ores  being  gener- 
ally discarded  as  too  poor  to  pay  for  treatment.  As  a  general  rule  the 
freer  the  stone  is  from  galena  and  pyrites  the  lower  are  its  contents 
in  gold  and  silver. 

The  weathered  stone  lying  within  the  zone  of  oxidation,  from  the 
surface  to  water-level,  and  enriched  in  gold  contents  by  the  decompoei- 
tion  of  the  metallic  sidphidee  and  the  carrying  away  by  meteoric 
waters  of  the  soluble  products  of  their  decompoeitdon,  ha«  long  been 
practically  all  treated  from  the  larger  reefs.  A  considerable  propor- 
tion of  the  reef  returns,  however,  is  still  made  up  of  email  crush ings 
of  "brown  stone  "  from  the  numerous  smaller  reefs  scattered  over  this 
wide  area.  Tliis  ''brown  stone,"  from  the  ease  with  which  the  gold 
could  be  amalgamated,  gave  handsome  returns  to  the  early  pioneers, 
and  it  was  not  till  the  "  mundic  stone,"  or  heavily  mineralised  stone, 
was  struck  about  the  water-level  that  the  difficulties  of  the  field  began. 

The  heavily  mineralised  belt  met  with  at  the  water-level  has  been 
found  to  extend  down  to  varying  depths,  not  only  in  the  different  reefs 
but  also  in  different  portions  of  the  same  reef.  It  appears,  however, 
in  all  those  reefs  that  have  been  opened  to  any  depth  to  have  given 
place  to  much  less  mineralised  stone  at  depths  of  from  100  ft.  to 
300  ft.  In  the  International  Mine  all  the  heavy  galena  ore  occurred 
above  the  112-ft.  level  in  the  maiin  shaft,  the  lower  limit  of  this  ore 
descending  from  there  to  about  the  180-ft.  level  in  the  No.  1 .  East 
International  shaft,  situated  about  720  ft.  further  east.  In  the  Durham 
Mine,  four  miles  west  of  Georgetown,  the  heavily  mineralised  and 
richly  gold-beaning  stone,  which  made  the  mine  famous  during  the 
years  1888  to  1890,  does  not  appear  to  have  extended  much  below  the 
280-ft.  level.  In  the  stoping  recently  done  from  the  new  vertical  shaft 
between  the  450-ft  and  350-ft.  levels  only  lightly  mineralised  stone 
has  been  struck,  the  average  tenor  of  which  in  gold  contents  has  beefa 
about  13  dwt.  per  ton.  The  average  of  the  heavily  mineralised  stoflfe 
recorded  for  the  years  1888  to  1890  was  over  2  oz.  per  ton  for  7,816 
tons.    In  the  southern  portion  of  the  field  the  replacement  in  depth 


of  the  heavily  mineralised  stone  by  mcwe  silioeous  material  is  not,  per- 
haps, so  noticeable,  but  in  the  Queenslander  Mine  there  is  evidence 
that  the  reef  is  getting  less  mineralised  below  the  180-ft.  level.  In 
the  Nil  Desperandum  Mines,  also,  heavy  galena-bearing  ores,  which 
were  nf6t  with  between  the  180-ft.  and  280-ft.  levels,  give  place  to 
•lightly  mineralised  stone  below,  so  that  here  also  there  are  not  want- 
ing indications  that  the  heaviest  deposition  of  mineral  does  not  reach 
to  any  great  depth  below  the  water-level. 

Th^  rirtnes  mentioned  are  the  only  four,  now  open  for  inspection, 
that  have  been  sunk  below  the  300-ft.  level,  but  there  seems  every 
likelihobd  that  in  several  other  reefs  not  now  being  worked  the  same 
oondatidtis  have  been  found  to  exist. 

This  phenomenon  is  probably  to  be  explained  by  the  theory  of 
deposition  of  the  minerals  of  the  reef  from  ascending  heated  alkaline 
solutions.  Owing  to  the  greater  solubility  of  the  metallic  sulphides 
in  such  solutions,  as  compared  with  that  of  silica^  it  is  natural  to 
suppose  that  the  latter  will  be  carried  to  higher  levels  in  the  fissure 
before  precipitation.  The  less  soluble  silica  will  be  deposited  in 
greater  quantities  with  the  first  lowering  of  temperature  and  pressure. 

This  feature  of  the  Etheridge  reefs  is  not  a  very  promising  augury 
for  the  permanency  of  the  traffic  in  concentrates  expected  for  the 
Ether itfge  line.  There  are,  of  course,  at  present  in  sight  in  the  various 
mines  that  have  been  opened  out  to  any  extent,  considerable  quantities 
of  heavily  mineralised  stone,  which  will  keep  the  line  supplied  with 
this  class  of  freight  for  pome  time,  and  there  seems  every  likelihood  that 
the  stimulus  given  to  mining  generally  by  the  advent  of  the  railway 
will  lead  t6'  the  development  of  numerous  other  reefs  capable  of  supply- 
ing mineral  traffic  to  ihQ  railway.  In  the  absence  of  any  evidence  of 
a  contiin!i!a:nce  of  these  heavily  mineralised  ores  with  depth,  and  with 
the  eip^i'i'ehoe  of  several  of  the  better  developed  mines  as  a  guide,  it 
seems  advisable  that  the  continuance  of  a  supply  of  these  heavy 
sulphide  ores  should  be  proved  by  extensive  development  before  any 
very  great  hopes  are  built  on  the  possibilities  of  their  occurrence  in 
large  c^^uantities. 

A*6  noticed  before,  there  has  been  a  fairly  general  experience  that 
the  richer  portions  of  the  reefs  are  those  which  carry  the  greater 
proportion  of  the  metallic  sulphides,  especially  galena  and  pyrites. 
The  6ften'  sudden  deci*ease  in  these  minerals  on  passing  certain  levels 
has  £hti8  in  many  cases  been  accompanied  by  a  lessening  of  gold 
valu^  in  the  reef,  which  has  been  sufficiently  marked  to  lead  to  a 
.suspension  of  mining  operations  and  the  abandonment  of  the  mine.  In 
several  cas^s,  however,  and  notably  in  that  of  the  International  Mine  at 
Donnyville,  the  lightly  mineralised  stone  has  been  extensively  worked 
in  the  low6r  levels,  and  has  given  thousands  of  tons  of  easily  treated 
material,  averaging  over  an  ounce  of  gold  to  the  ton.  •    -. 
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IV.— TREATMENT. 

With  the  majoritj  of  the  reefs  heavily  mineralised  stone  was 
struck  at  a  depth  of  from  40  ft.  to  60  ft.  The  difficulties  ezperi^iced 
in  treating  this  material  led  to  the  introduction  of  elaborate  grinding 
machinery,  in  which  the  concentrates  were  ground  with  mercury,  and 
the  gold  more  intimately  associated  with  them  was  thus  freed  to  some 
extent  and  amalgamated.  This  process,  however,  besides  being  expen- 
sive, gave  a  very  unsatisfactory  extraction,  and  some  method  more 
a(lai)te<l  to  tlie  treatment  of  this  refractory  material  has  .long  been 
a  desideratum  on  the  field.  Within  the  last  few  years  some  slight 
improvement  has  been  made  in  the  treatment  by  the  in1»x>duction  <^ 
Wilfley  and  Card  concentrating  tables,  and  by  the  postponement  of 
any  attempt  at  amalgamation  till  the  bulk  of  the  gold  has  been  con- 
centrated into  a  small  quantity  of  the  heavier  sulphides  at  the  head 
of  these  tables.  These  headings  are  then  amalgamated  in  Berdan  pans, 
and  the  middlings  and  tailings  stacked  for  subsequent  treatment. 
This  process  has  been  adopted  at  the  Havelock  Mill,  at  Charles- 
ton, crushing  stone  from  the  Havelock,  Queenslander,  and  Nil 
Desperandum  Mines,  and  was  suggested  by  the  success  of  the  method 
at  the  New  Ravenswood  Company's  Mabel  Mill  at  Ravenswood,  treat- 
dng  ores  of  very  much  the  same  character.  In  the  case  of  the  Charles- 
ton ores,  however,  as  far  as  I  could  learn  from  the  values  given  as 
being  left  in  the  residues  from  the  Berdan  pans  and  in  the  seconds 
from  the  tables,  the  percentage  of  extraction  by  amalgamation  has 
not  been  nearly  as  high  as  in  the  case  of  the  Ravenswood  ores.  A 
considerable  amount  of  gold  still  remains  to  be  recovered  from  these 
secondH  and  tailings,  which  are  at  present  being  stacked  awaiting  the 
completion  of  the  railway  to  allow  of  their  being  despatched  to 
smelters. 

At  the  Donnyville  Mill,  treating  stone  from  the  International 
Mine,  the  recent  introduction  of  a  Card  concentrator  has  allowed 
of  the  treatment  during  1907  of  a  considerable  quantity  of  heavy 
galena-bearing  ore,  from  which  has  been  obtained  69  tons  of  firsts, 
carrying  60  per  cent,  lead,  with  4  oz.  of  gold  and  14  oz.  of  silver  per 
ton.  The  bulk  of  the  stone  from  the  International  Mine  has,  however, 
been  amenable  to  ordinary  battery  amalgamation,  so  that  the  ques- 
tion of  economical  treatment  has  never  to  any  great  extent  hampered 
tlie  development  of  this  mine. 

At  the  Cumberland  Mill,  which  has  during  the  last  seven  years 
been  treating  ore  raised  mainly  from  the  Jubilee  Mine,  the  ore,  after 
crushing,  is  first  concentrated  on  Wilfley  tables  and  the  coatse  gold 
recovered  from  the  ooncentriates  by  amalgamation  in  Berdan  pans. 
Apparently  about  one-half  of  the  total  extraction  is  thus  recovered, 
and  the  remaining  half  by  cyanidation  of  the  residues  from  the  Berdan 
pans  and  the  tailings,  to  which  process  the  ore  from  this  mine  is 
perfectly  amenable,  owing  to  its  low  contents  in  copper  and  zinc  com- 
pounds. 


v.— GOLD  MINES. 
The  International  Mine. 

The  reef  found  in  this  mine  ha®  been  worked  to  a  depth  of  357  ft. 
over  a  length  of  about  500  ft.,  and  the  main  shaft  has  been  recently  sunk 
on  the  reef  to  a  depth  of  433  ft.  The  reef  strikes  east  and  west  in  granite 
country,  and  dips  steeply  but  irregularly  to  the  north.  The  walls  are 
well  defined,  and  show  marked  signs  of  horizontal  movement,  giving 
evidence  that  the  reef  has  been  the  result  of  the  filling  of  a  fissure 
brought  about  by  differential  movements  of  the  hanging-wall  and  foot- 
wall  country  in  an  east  and  west  direction.  The  defined  character 
of  the  walls  and  tlie  irregularity  of  the  vertical  cross  section  of  the 
workings  show  that  there  could  have  been  little,  if  any,  vertical  move- 
ment of  the  walls  on  one  another.  Judging  from  the  amount  of 
stone  that  has  been  crushed  from  these  workings,  the  size  of  the 
crushing  stuff  must  have  averaged  between  1  ft.  6  in.  and  2  ft,  but  dn 
many  places  the  reef  has  been  as  much  as  5  ft.  in  width. 

Previous  to  1899  the  reef  had  been  worked  from  numerous  shallow 
shafts  scattered  over  a  length  of  about  900  ft.  along  the  outcrop,  and 
working  mostly  oxidised  ore  to  about  the  60-ft.  level,  where  the  heavy 
sulphide  ores  came  in.  These  workings  gave,  according  to  the  record, 
about  2,779  tons  of  stone  for  a  return  of  2,866  oz.  2  dwt.  of  gold, 
previous  to  1899.  Since  that  time  the  central  portion  of  this  line  of 
reef  has  been  developed  by  the  main  shaft  mentioned  above,  six 
levels  having  been  driven  at  depths  of  60  ft.,  112  ft.,  164  ft.,  233  ft., 
297  ft.,  and  357  ft.  respectively,  the  shortest  continuous  level  on  the 
reef  being  400  ft.  dn  length.  From  the  60-ft.  to  the  112-ft.  level  in 
the  shaft  heavily  mineralised  stone  was  met  with,  but  was  replaced 
below  the  latter  level  by  comparatively  lightly  mineralised  stone, 
which  was  carried  down  to  the  bottom  of  the  present  workings.  Most 
of  the  stone  above  the  233-ft.  level  has  already  been  stoped  out  and 
crushed,  but  there  is  still  a  considerable  quantity  standing  in  the 
stcpes  above  the  two  lower  levels  in  the  main  shaft.  About  700  ft. 
east  of  this  shaft  a  second  shaft  has  been  sunk,  on  apparently  the 
same  reef,  to  a  depth  of  about  300  ft.  At  180  ft.  and  232  ft.  levels 
have  been  put  in  west  along  the  reef  for  distances  of  about  110  ft., 
and  a  considerable  block  of  stone  between  the  two  taken  out.  At  this 
point  heavy  galena  stone  was  met  with  in  the  upper  level,  this  charac- 
ter of  stone  evidently  continuing  down  to  greater  depths  at  this 
point  of  the  reef.  As  there  was  no  work  going  on  at  this  shaft,  the 
workings  here  could  not  be  inspected. 

The  International  Mine  up  to  the  end  of  1907  had  produced 
16,915  tons  of  stone,  from  which  17,964  oz.  of  gold  had  been 
extracted. 
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The  Durham  Minb. 

This  mine  lies  about  five  miles  due  west  of  Georgeto.wB,  on  the 
Croydon  road.  Durinpr  the  four  years  from  1888  to  1891  it  is  recorded 
as  having  given  14,543  oz.  of  gold  from  7,816  tons  of  stone,  but  after 
that  date  its  output  declined  rapidly,  and  in  1897  the  Warden's 
annual  report  states  tlie  mine  was  practically  deserted.  The  mine 
was  worked  from  two  shafts,  situated  about  700  ft.  from  each  other 
along  the  line.  The  North-easteni  (or  No.  2)  shaft  was  vertical,  and 
cut  the  reef  (which  at  this  end  dipped  more  flatly  than  at  the  south- 
western end)  at  a  dopth  of  180  ft.  Levels  were  put  in  at  182  ft.  and 
280  ft.  to  meet  those  coming  from  the  south-western  shaft,  wh^re  the 
bulk  of  the  work  was  being  done;  but,  judging  by  the  pl^s  of  the 
mine  now  extant,  very  little  st oping  was  carried  out  near  this  shaft. 

The  bulk  of  the  work  was  done  from  the  south-western  (or  No.  1) 
shaft,  which  followed  the  underlie  of  the  reef  to  beyond  the  3.42-ft. 
level,  and  from  which  the  bulk  of  the  stone  down  to  that  lev^l,  and 
for  a  length  of  about  400  ft.  towards  the  No.  2  shaft,  was  ^toped  out. 
At  this  point  the  reef  was  cut  off  by  a  fault,  which  can  be  now  seen  in 
the  260-ft.  level  and  the  three  levels  below  it.  This  fault  shifts  the 
course  of  the  lode  some  6  ft.  to  10  ft.,  and  up  to  the  present  very  little 
stone  of  value  appears  to  have  been  met  with  to  the  N.E.  of  it. 

The  reef  was  worked  by  a  winze  (known  as  NeiFs  winze)  for  about 
GO  ft.  below  the  342-ft.  level,  this  winze  being  about  300  ft.  west  of 
the  No.  1  shaft,  the  length  of  driving  from  the  bottom  of  the  winze 
having  been  about  200  ft.  This  work  was  done  in  1894  and  1895, 
since  which  time  the  mine  has  been  practically  abandoned. 

During  1907  a  new  vertical  shaft  was  sunk  away  from  the  reef, 
on  the  hanging-wall  side,  between  the  two  old  shafts,  and  at  a  distance 
of  about  300  ft.  from  the  No.  1  shaft,  and  a  crosscut,  put  in  to  the 
N.W.,  met  the  reef,  in  about  70  ft.,  at  a  depth  of  some  64  ft.  below 
the  old  workings,  and  about  450  ft.  from  the  surface.  Levjek  have 
been  driven  east  and  west  along  the  reef  struck  in  this  crosscut,  and 
a  connection  made  with  Neil's  level  above.  A  considerable  amount  of 
stoping  has  been  done  from  these  two  levels,  but,  so  far,  with  some- 
what disappointing  results.  The  reef  exposed  in  these  levels  is  white 
in  character  and  low  in  gold  values.  About  100  ft.  N.E.  of  the  cross- 
cut it  is  cut  off  by  the  crosscourse  which  was  met  with  in  the  upper 
levels,  and  which  throws  the  reef  about  10  ft.  or  12  ft.  to  the  S.E.  on 
the  N.E.  side.  Heavy  water  was  met  with  in  the  bottom  level  along 
this  crosscourse,  and  the  levels  have  not  been  extended  in  this  direc- 
tion. At  the  old  No.  2  level  (280  ft.)  an  old  winze  (about  10  ft.  N.E. 
of  the  crosscourse)  has  been  cleaned  out,  and  good  stone  found  along 
the  bottom  about  50  ft.  down.  This  good  material  may  continue  down 
to  the  lower  levels  on  the  N.E.  side  of  the  crosscourse,  but  otherwise 
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the  developments  have  been  disappointing.  Up  to  the  end  of  last 
year  738  tons  of  stone  from  the  two  lowest  levels  had  been  oru^ed, 
for  a  return  of  501  oz.  4  dwt.  of  gold. 

The  Durham  Reef  occurs  in  a  fissure  in  granite,  showing,  as  a 
rule,  well-defined  but  somewhat  irregular  walls,  the  reef  varying  con- 
siderably in  thickness  from  point  to  point,  but  averaging  probably 
from  a  foot  to  eighteen  inches. 

Tlie  heavily  mineralised  and  rich  stone  worked  in  the  upper  levels 
does  not  appear  to  have  been  found  below  about  the  300-ft.  level, 
where  it  gave  place  to  the  lightly  mineralised  stone  which  was  dis- 
closed by  the  recent  reopening  of  the  mine,  and  the  average  gold 
contents  of  which  have  been  under  15  dwt.  per  ton.  The  results  of 
this  reopening  of  the  mines  have  proved  somewhat  disappointing, 
but  the  directors  have  added  considerably  to  the  efficiency  of  the 
equipment,  and  are  in  hopes  of  making  a  success  of  the  venture. 


The  Jubilee  Mine,  Cumberland. 

The  Jubilee  Reef  lies  about  2 J  miles  N.W.  of  Cumberland  Town- 
ship. It  strikes  nearly  north  and  south  in  granite  country,  and  dips 
steeply  to  the  east.  A  few  yards  east  of  the  reef  there  comes  to  the 
surface  a  large  boss  of  porphyry,  from  which  tongues  of  the  same 
rock  have  been  sent  off  into  the  surrounding  granite.  No  less  than 
three  of  these  tongues  of  porphyry,  from  five  to  thirty  feet  in  thick- 
ness, have  been  passed  through  in  sinking  the  main  shaft,  and  can 
be  traced  through  the  stopes  from  the  fact  that  the  reef  fissure  is 
much  narrower  in  the  porphyry  than  in  the  granite,  and,  as  a  rule, 
contains  no  quartz,  or  only  a  thin  seam.  The  intrusion  of  the  granite 
by  the  porphyry  was  evidently  antecedent  to  the  formation  of  the 
reef  fissure,  which  can  be  traced  right  through  both  granite  and 
porphyry  bars.  These  porphyry  bars  were  struck  at  depths  of  80  ft., 
200  ft.,  and  280  ft.  respectively  in  the  main  shaft,  and  the  plan  of 
the  workings  show  them  dipping  to  the  north,  in  parallel  fashion,  at 
an  angle  of,  roughly,  35  degrees  from  the  horizontal. 

The  quartz  of  the  reef  appears  to  be  a  replacement  of  the  granite 
walls  along  edther  side  of  the  fissiu-e.  Where  the  fissure  crosses  the 
bars  of  porphyry,  however,  no  such  replacement  of  the  walls  has  taken 
place,  owing,  probably,  to  the  more  compact  and  more  finely-grained 
nature  of  the  rock  not  allowing  of  the  permeation  and  alteration  by 
siliceous  nuineral-bearing  solutions  which  has  occurred  where  the  walls 
of  the  fissure  have  been  of  granite. 

The  reef  varies  considerably  in  thickness,  in  places  pinching  out 
entirely  and  again  making  to  9  ft.  in  width,  with  horses  of  granite, 
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which  have  not  been  replaced  by  quartz.  Down  to  the  280-£t.  level  the 
reef  had  yielded  up  to  the  end  of  1907  about  4,76-4  tons  of  stone,  for 
a  return  of  2,947  oz.  of  amalgamated  gold.  The  recorded  returns  from 
the  mine  date  from  1887.  From  1896  to  1901  the  mine  was  deserted, 
most  of  the  stone  above  the  100-ft.  level  having  been  worked  out  pre- 
vious to  that  date.  Since  1901  tlie  material  from  the  mine  ha«  been 
treated  by  concentrating  the  crushed  stone  on  Wilfley  tables  and 
amalgamating  the  concentrates  in  Berdan  pans.  The  tailings  are 
cyanided,  and  account  for  a  large  percentage  of  tho  total  recovery;  so 
that  the  reported  returns  from  the  battery  treatment  are  no  indication 
of  the  value  of  the  stone. 

The  intrusion  of  tho  porphyry  bars,  besides  rendering  a  consider- 
able quantity  of  the  ground  barren,  has  added  greatly  to  the  expense 
and  uncertainty  of  tlie  mining  operations,  which  have  also  been  some- 
what hampered  by  a  bad  hanging-wall  to  the  reef.  The  suitability  of 
tho  ore,  however,  for  amalgamation  and  cyanide  treatment  has 
allowed  of  a  better  percentage  of  extraction  of  the  gold  than  is  possible 
witli  most  of  the  Etheridge  reefs. 


The  Havblock  Mine. 

The  Havelock  is  a  flat  reef,  lying  about  ^ve  miles  south  of  Charles- 
ton, on  the  Castleton  road.  It  strikes  east  and  west,  and  dips  at  an 
angle  of  about  33°  to»  the  north.  Tlie  reef  has  been  worked  for  a  length 
of  about  400  ft.  along  the  outcrop,  but  is  now  being  operated  from  a 
vertical  shaft,  90  ft,  in  depth  (which  meets  the  reef  about  180  ft.  from 
the  outcrop),  and  an  incline  going  down  about  140  ft.  below  the 
bottom  of  the  straight  shaft.  To  the  west  of  the  vertical  shaft  the 
reef  splits  into  a  hanging- wall  and  footwall  vein,  and  lias  only  been 
driven  on  a  few  feet  at  40  ft.  and  110  ft.  respectively  below 
the  bottom  of  the  straight.  Very  little  stone  has  been  taken  out  on 
this  side  of  the  shaft.  The  levels  at  the  above  depths  have,  however, 
been  driven  270  ft.  and  155  ft.  respectively  towards  the  east,  and  a 
large  amount  of  stopdng  has  been  done  in  the  sulphide  ores  on  this 
side  of  the  shaft.  From  the  upper  level  (40  ft.  below  the  straight) 
the  reef  lias  all  been  stoped  out  for  260  ft.  up  to  the  old  workings 
70  ft.  above,  the  end  of  the  drive  showing  about  4  ft.  of  reef.  From 
the  lower  level  the  stone  has  been  stoped  up  for  about  110  ft.  in,  and 
the  end  of  the  drive  shows  about  3  ft.  of  reef.  In  the  end  of  the 
stope  between  the  two  levels  the  reef  is  7  ft.  in  width.  From  these 
workings  to  the  east  of  the  underlie  about  6,150  tons  of  stone  have 
been  stoped  since  the  beginning  of  1904,  for  a  return  of  7,951  oz.  of 
gold.  Till  the  end  of  1907  the  total  quantity  of  gold  won  down  to 
about  300  ft.  from  the  outcrop  has  been  11,568  oz.  12  dwt.  17  gr.  from 
about  10,095  tons  of  stone. 
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The  sulphide  mineral  of  the  Havelock  Reef  down  to  the  present 
bottom  of  the  mine  consists  mainly  of  iron  pyrites.  This  ore  jarives 
only  a  very  imperfect  extraction  with  the  processes  employed  at  the 
Havelock  Mill,  the  gold  being  so  intimately  associated  with  the 
pyrites  as  to  be  amalgamable  only  with  the  greatest  diflSculty.  The 
residues  and  seconds  from  this  reef  are  accordingly  reported  to  be 
very  rich,  though  I  was  unable  to  get  any  figures  as  to  the  values 
they  contain. 


Thb  Quebnslander  Minb. 

This  mine  is  situated  about  two  miles  due  west  of  the  Nil  Dea- 
perandum  Mine,  on  a  reef  dipping  steeply  to  the  north.  The  main 
workings  extend  for  about  540  ft.  along  the  reef  down  to  the  180-ft. 
leyely  practically  all  the  stone  from  this  block  having  been  worked 
out.  The  shaft  is  down  to  a  level  at  280  ft.,  from  which  level  a  block 
of  ground  was  stoped  for  about  250  ft.  east  of  the  shaft  when  the 
mine  was  closed  down  in  1903.  Up  to  that  time  the  main  workings 
bad  given  about  13,115  tons  of  stone,  of  an  average  value  ol  about  £4 
per  ton.  This  indicates  an  average  thickness  of  reef  of  about  17 
inehes. 

The  mine  was  reopened  in  1904.  The  bottom  level  (280  ft.), 
which  was  in  120  ft.,  had  been  stopped  in  poor  stone,  but  a  few  feet 
of  driving  obtained  good  material  again,  and  the  level  has  since  been 
taken  in  to  420  ft.,  and  the  stone  stoped  up  for  about  20  ft.,  showing 
a  reef  averaging  about  2  ft.  in  width,  from  which  about  500  tons  of 
stone  have  been  crushed  since  1904,  for  a  return  of  about  16  dwt.  per  ton. 

In  the  drive  to  the  east  at  the  280-ft.  level  the  reef,  about  20  ft. 
from  the  shaft,  split  up  into  thin  veins,  which  were  followed  in  a 
drive  for  about  400  ft.  A  new  make  of  quartz  was  struck  about 
200  ft.  in,  and  wae  followed  to  the  face,  where  it  is  about  2  ft.  6  in.  in 
width.  The  value  of  this  stone  is  estimated  to  be  about  10  dwt.  per 
ton.  At  the  end  (*.«.,  400  ft.  from  the  shaft),  this  level  is  connected 
by  a  winze  with  the  180-ft.  level  above. 

The  180-ft.  level  has  been  lately  continued  in  past  this  winze.  It 
pMted  through  poor  stone  beyond  the  old  stopes,  140  ft.  in.,  to  the 
360-ft.  point,  where  heavy  galena  ore  was  struck,  and  followed  to 
nearly  the  600-ft.  level,  showing  a  shoot  of  about  250  ft.  of  this  claw 
of  Etone,  the  face  still  showing  2  ft.  6  in.  to  3  ft.  of  heavy  galena  ore. 
Thit  we  has  been  stoped  up  to  about  40  ft.,  the  top  of  the  stope  being 
oonnected  with  the  surface  through  the  No.  1  West  shaft,  about  460  ft. 
wett  of  the  main  working  shaft.  This  ehoot  of  stone  has  not  aa  yet 
been  met  with  in  the  No,  3  (280-ft.)  level,  which  raquirei  driving  to 
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prospect  it  at  a  depth.  It  seems  likely  that  a  considerable  quantity 
of  galena  ore  will  be  obtained  from  this  shoot  of  stone  as  soon  aa  the 
advent  of  the  railway  allows  of  its  being  economically  treated. 


The  Nil  Dbspbrandum  Mine. 

The  reef  in  this  mine  strikes  about  east  and  west  in  granite 
country,  underlying  steeply  to  the  north.  The  main  shoot  of  ore  has 
been  worked  for  al>out  500  ft.  of  its  length  down  to  the  380-ft.  level 
by  means  of  an  incline  sliaft  near  the  western  end.  The  continuation 
of  the  outcrop  can  be  traced  for  another  800  ft.  east  of  the  main  slioot 
by  the  position  of  several  shallow  sliafts,  all  now  abandoned.  From 
Boy's  shaft,  situated  .'UO  ft.  ea^s^t  of  the  main  shaft,  a  (^naiderable 
quantity  of  ground  has  Ijeen  worked  out  to  the  160-ft.  level,  but  it 
is  now  inaccessible.  In  the  main  workings  the  reef  varies  very  rapidly 
in  thickness,  bulging  in  places  to  as  much  a«  6  ft.  in  width,  and  in 
others  pinching  to  a  thin  seam  of  an  inch  or  two.  The  average  width 
of  the  reef  over  the  500  ft.  of  shoot  worked  out  to  the  380-ft.  level 
has  been  about  9  in.,  a«  far  as  can  be  judged  by  the  amount  of  stone 
that  has  come  out  of  the  mine.  The  average  recovered  value  of  this 
stone  has  been  about  £4  1 2s.  per  ton.  Most  of  this  stone  was  obtained 
from  above  the  280-ft.  level  before  the  year  1900,  when  the  mine  was 
closed  down  and  allowed  to  become  full  of  water,  the  sink  from  the 
280  to  the  380  ft.  level  liaving  proved  disappointing.  In  1904  the 
mine  was  reopened,  and  the  reef  driven  on  at  tlie  380-ft.  level  for  a 
length  of  about  230  ft.  About  2,078  t«>ns  of  stone  have  been  obtained 
since  1905  from  above  this  level  and  from  the  ground  left  standing 
al)ove  the  280-ft.  level,  but  the  quality  of  the  material  has  not  been 
as  good  as  formerly,  having  averaged  under  £3  per  ton. 


A  great  deal  of  the  stone  in  this  mine  is  heavily  mineralised  with 
giilena,  much  of  it  being  sufficiently  heavy  and  valuable  to  allow  of 
its  being  forwarded  direct  to  the  smelters. 


VI.— SILVER-LEAD  MINES. 
Mosquito  Creek  Silver-Lead  Lodes. 

At  the  heads  of  Mosquito  Creek  a  number  of  galena  lodes  hare 
been  taken  up  within  the  last  two  years,  and  a  few  tons  of  rich  silver- 
bearing  galena  ore  have  been  despatched  by  team  to  Croydon  for 
Sfuthern  smelters.  According?  to  the  Warden's  report  for  1907,  some 
06  tons  of  ore  were  sent  away  during  the  year,  and  gave  returns 
averaging  61  per  cent,  of  lead  and  67  oz.  of  silver  to  the  ton,  thus 
showing  over  an  ounce  of  silver  to  the  unit  of  lead,  llie  bulk  of  this 
ore  came  from  the  Orion  Lease, 
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Up  to  the  present  no  large  bodies  of  ore  have  been  discovered, 
and  development  work  has  been  confined  to  a  few  shallow  shafts  on 
the  most  prom;ising  of  tlie  outcrops.  The  deepest  shaft  is  on  the 
Orion  Lease,  100  ft.  in  depth,  further  sinking  having  been  delayed 
till  the  advent  of  the  railway  and  the  consequent  cheapening  of  mining 
costa. 

At  the  time  of  my  visit  very  little  was  being  done  on  any  of  the 
lodes,  for  the  same  reason. 

Geology. — The  country  about  Mosquito  Creek  consists  of  slates, 
quartzites,  and  schists,  striking  generally  east  and  west,  and  dipping 
steeply  to  the  north.  The  veins  of  galena  occur  for  the  most  part  along 
the  bedding  planes  of  the  slates,  but  here  and  there  break  across 
them  at  acute  anglee,  and  run  along  what  are  apparently  joint  planes. 
The  diordtes  occur  as  bars,  running  for  the  most  part  with  the  bedding 
of  the  slates,  and  show  a  certain  degree  of  schistosity  in  an  east  and 
west  direction,  as  if  they  had  been  subjected  to  the  same  pressures 
which  tilted  up  the  slates  while  still  in  a  plastic  condition. 

Several  of  the  lodes  in  this  district  were  worked  to  a  small  extent 
some  years  ago,  the  positions  of  those  of  the  Orion  and  Southern  Cross 
being  shown  on  a  map  of  the  field  made  by  T.  R.  Geraghty  in  1889. 
The  remains  of  a  pnniitive  shaft  furnace,  and  of  a  reverberatory  fur- 
nace made  of  slabs  of  slate,  are  still  to  be  seen  on  the  banks  of 
Mosquito  Creek.  The  following  is  an  account  of  the  recent  work  on 
these  lodes : — 

• 

On  the  Orion  Lease  a  shaft  has  been  sunk,  following  the  dip  of 
the  lode,  to  a  level  at  73  ft.  The  level  was  put  in  east  for  30  ft.,  and 
the  ore  overhead  stoped  out  to  the  surface.  Westward  the  level 
followed  good  ore  to  about  21  ft.,  thus  proving,  with  the  eastern 
level  and  the  length  of  the  shaft  (9  ft.),  a  shoot  of  ore  about 
60  ft.  in  length.  Tlie  ore  has  all  been  stoped  out  along  this  length 
to  the  73-ft.  level.  Water  was  standing  in  the  shaft  below  the  level, 
but  a  vein  of  galena,  about  15  in.  in  tliickness,  is  visible  on  the 
hanging-wall  of  the  lode,  just  be-low  the  level  in  the  shaft.  The  total 
depth  of  the  shaft  is  given  as  100  ft.  At  the  time  of  my  visit  the 
western  level  was  being  driven  to  meet  a  winze  from  the  surface, 
about  6G  ft.  west  of  the  sliaft,  and  was  in  about  46  ft.  The  face 
showed  about  3  ft.  of  slaty  formation,  carrying  a  little  gossan,  and 
lying  between  well-defined  walls  showing  signs  of  movement.  There 
was  a  thin  vein  of  galena,  about  ^-inch  in  thickness,  on  the  hanging- 
wall  of  the  formation.  This  lease  is  reported  to  have  given  about 
200  tons  of  galena  ore,  averaging  70  per  cent,  of  lead  and  an  ounce 
of  silver  to  each  unit  of  lead. 

On  the  Commomvealth  lode  a  shaft  lias  been  simk  on  a  narrow 
vein  of  galena,  striking  east  and  west  with  the  slates,  and  dipping 
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uteeplj  to  the  north,  to  a  depth  of  37  ft.  Tlie  galena  is  accompanied 
by  a  little  ferruginous  gossany  material  in  places,  but  generally 
occurs  as  a  fairly  pure  seam  along  the  beiMinjr  plane  of  the  slates, 
nmning  up  to  6  inches  in  thickness.  There  liad  been  despatched  from 
this  shaft  6  tons  12  cwt.  3  qr.  of  ore,  for  a  letuni  of  350  oz.  of  silver 
and  3  tons  14  cwt.  1  qr.  8  lb.  of  lead.  Anotlier  20  tons  of  seconds, 
estimated  to  carry  20%  of  lead  and  20  oz.  of  silver,  were  stacked  on 
the  surface. 

On  the  Commonwealth  Eoctended  No.  1  West  Lode  two  shaftfl  have 
been  sunk,  about  90  ft.  apart,  and  lying  E.N.E.  and  W.S.W.  of  each 
other,  the  we«ternmost  being  20  ft.  and  the  easternmost  12  ft.  deep, 
and  the  strike  of  the  elates  here  being  N.W.  and  S.E.,  so  that  the 
vein  apparently  lies  in  a  fissure  cutting  across  the  strike  of  the  slates. 
About  10  tons  of  galena  had  been  obtained  from  these  two  shafts,  the 
vein  making  to  about  6  inches  in  places. 

11io  SoiUhern  Cross  lode  crops  out  in  the  Ixjd  of  Sawpit  Creek, 
about  *20  chains  nortli  of  the  Commonwealth  line,  and  runs  parallel  to 
it  in  an  easterly  direction.  Old  workings,  now  fallen  in,  are  seen 
about  a  chain  away  from  the  eastern  side  of  the  creek,  and  a  shaft 
has  been  recently  sunk  on  a  gossany  outcrop  about  a  chain  further 
eaat  along  the  line,  but  without  meeting  with  anything  of  value. 
AlK>ut  10  tons  of  galena  ore  are  reported  to  liave  been  obtained  by 
trenching  on  the  outcrop  in  the  bed  of  the  creek. 

Tho  Argent  King  line  is  situated  about  a  mile  noi-th  of  the  Orion. 
A  slittit  has  been  sunk  here  about  60  ft,  to  the  water-level  in  graphite 
slates  on  a  thin  vein  of  galena  striking  with  the  slates.  Three  tons 
7  owt.  1  qr.  8  lb.  of  gjUena  are  reported  to  have  been  obtained  from 
tho  sinking,  and  to  have  given  a  return  of  1  ton  13  cwt.  of  lead  and 
-l*")  oz.  6  dwt.  of  silver.  Drives  have  been  put  in  a  few  feet  to  east 
and  west,  but  no  ore  was  visible  in  them. 

Tho  Viriiuhs  lino  of  Kxie  lies  about  three  miles  west-by-north  of 
(lio  Orion,  ni>ar  the  junction  of  Argent  King  Creek  with  Mosquito 
(Vtvk,  On  lojiiJO  71  a  shaft  has  been  sunk  to  a  depth  of  60  ft.,  on  a 
in^sany  formation  o^irrying  a  little  galena,  lying  between  fairly  well 
dotinod  walls  of  slate  fn>m  3  fu  to  5  ft.  apart.  Tho  gossan  can  be 
ir;\oiHl  licro  and  il\ero  on  the  surface  into  lease  6i»,  where  a  strong 
quart;^.  and  gossian  outon>p,  some  three  or  four  feei  hi  width  and 
oarrving  galena  thn^ugh  it,  stands  out  on  the  bank  vi  a  gully  which 
t  tus  aor^^^  the  strike  of  tlie  lode. 

Tlio  Cro\rsi  Xest  lode  is  alxvut  2^  miles  N.N.E.  of  the  Orion.  It 
was  originally  worked  as  a  gi>ld  show  by  means  of  an  inclined  shaft, 
alvnu  80  ft.  in  doptlu  sunk  on  the  eastern  face  of  a  hill  overlo<^ing 
tho  main  head  of  Mosquito  Creek.     The  shaft  afterwards  feU  in,  but 
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tl)«  preeent  ownerB,  on  oommenoing  to  dean  out  the  shafts  found  a 
seam  of  galena,  ore,  up  to  6  in.  in  thickness,  between  the  hanging-wall 
and  the  quartz  reef  formerly  worked.  At  the  time  of  my  visit  they 
were  still  putting  the  shaft  in  order  and  erecting  a  whip  to  deal  with 
the  mullock.  A  few  bags  of  high-grade  galena  ore  had  already  been 
obtained  from  the  old  stopee. 

Besides  the  above-mentioned  lodes,  &  few  others  of  less  importance 
have  been  prospected  in  a  desultory  way,  but  without  any  important 
results.  With  the  advent  of  railway  oommunication  it  is  probable 
that  a  fair  quantity  of  rich  galena  ore  will  be  shipped  to  the  smelters 
at  Chillagoe,  and  there  is  some  prospect  that  a  few  of  the  lodes  will 
open  out  as  they  are  sunk  on  into  important  lodes  of  ore. 

At  present  the  high  costs  of  carriage  to  the  head  of  the  rail  at 
Croydon  (in  some  cases  as  much  as  £9  per  ton)  have  delayed  energetic 
prospecting  and  development  ol  any  of  the  lodes.  The  following 
figures,  taken  from  Warden  Hishon's  Report  for  1907,  show  the 
amoimt  and  value  of  the  silver-lead  ore  despatched  from  the  lodes 
mentioned  for  that  year: — 


i 
Ore  Treated. 

Silver. 

Value 

Lead. 

Tons  cwt.  qr.  lb. 
.  60  11    0  13 
1    3  14    1    8 
1  13    0    0 

Value 

1,074 
64 
29 

Orion  Mine      

Common  wealth    Mine 
Argent  King  Mine    . . . 

1 

Tons  cwt.  qr.  lb. 
87     0    0     0 
5  12    3    0 
3    7    18 

Oz.  dwt. 
6,027    0 
-850    0 
45    6 

678    0 

39    7 

5  12 

d. 
9 
6 
0 

3 

s. 
1 
1 
1 

' 

9(;    0    0    8 

6,422    6 

723    0 

'  65  18     1  21 

1,167 

3 

VII.— COPPER  MINES. 

1.  Thb  Ortona  Coppbh  Minks. 

These  mines  lie  along  the  southern  bank  of  the  Percy  River,  about 
five  miles  above  its  junction  with  the  Gilbert.  Six  lodes  have  been 
exploited  to  the  water-level  by  means  of  shafts  and  levels,  while  in 
one  case  sinking,  by  means  of  an  engine  and  bailing  tank,  has  been 
carried  down  below  the  water-level. 

The  country  consists  of  diorites  intruding  slates,  the  lodes 
occurring  above  the  water-level  as  gossany  carbonates  and  tile  ore 
asftociated  with  quartz,  and  the  wall  rooks  of  the  lodes  being  mainly 
diorite.  The  diorite  shows  a  marked  scliistosity  in  a  N.E.  and  S.W. 
direotion,  which  corresponds  with  the  bedding  of  the  slates,  the  lodes 
running  parallel  to  each  other  and  to  this  direction. 

The  lodes  were  found  about  the  year  1899  by  two  prospectors — 
Scarden  and  Smythe — ^who  got  out  a  few  tons  of  ore  and  then  disposed 
pf  the  mine  to  the  present  owner  (John  Moffatt  and  Co.).     Since  1899 
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about  145  tons  of  rich  glance  and  carbonate  ores  have  been  despatched 

to  smelters,  and  have  returned  from  30  to  40  per  cent  of  copper  and  3 

to  6  oz.  silver  per  ton.    In  addition,  the  following  amounts  and  values 

of  ore,  according  to  the  estimates  of  the  manager,  were  stacked  at  the 

mine  ready  for  treatment  as  soon  as  the  reverberatory  furnace  should 

be  completed : — 

I.— Bagging  Ore. 

No.  1  Lode  15  tons  carrying  25       %  copper  and  GO  oz.  silver  per  ton 

No.  2  Lode  40    „  „        32      %      „  6  „ 

No.  6  Lode  5    „  „        33-5    %      „  6  „ 


»»        »» 
«»        »» 


60    „ 

• 

XL 

—Firsts. 

No.  1  Lode 

150  ton.s 

carrying  15       %  copper 

f}5  oz.  5  dwt. 

No.  2  Lode 

350    „ 

16-57  % 

6  „  10  „ 

No.  3  Lode 

150    „ 

12-60% 

7  .,  10  „ 

No.  .5  Lode 

165    „ 

10-80  % 

1  „  12  „ 

No.  6  Lode 

8.50    „ 

15-60  % 

3  tt  18  ,t 

No.  2  West  Lod( 

i200    „ 

11-80% 

4  „    0  „ 

1,805    „ 

II  r.— Seconds. 

No.  I  Lode  200  tons  carrying    (J       %  copper  30  oz.  silver  per  ton 

No.  2  Lode  220    „  „'  3       %    „ 


420    „ 

On  the  No.  1  Lode  the  main  sliaft  has  been  sunk  a  depth  of 
120  ft.,  and  levels  driven  N.E.  and  S.W.  at  the  50  ft.  and  100  ft.  levels 
respectively.  The  workings  were  full  of  water  below  the  50-ft.  level. 
The  50-ft.  level  IkuI  been  driven  N.E.  13.'Ht.,  and  connected  with  the 
surface  by  a  monkey  shaft  at  120  ft.  in.  To  the  S.W.  the  level  had 
been  driven  a  distance  of  255  ft.,  and  cooinected  with  the  surface  at 
155  ft.  in.  The  100-ft.  level  Ixad  been  driven  31  ft.  to  the  N.E.  and 
48  ft.  to  the  S.W.  The  average  wiidth  of  the  lode  has  been  about  1  ft. 
iu  thioknesa. 

On  the  No.  2  Lode  a  shaft  has  been  sunk  to  a  depth  of  165  ft., 
dipping  steeply  to  the  N.W.,  and  levels  driven  at  65  ft.,  below  which 
there  was  water  in  the  shaft.  The  N.E.  level  had  been  driven  85  ift., 
and  the  western  level  100  ft.    The  lode  has  averaged  about  2  ft.  6  in. 

in  thickness. 

On  the  No.  3  Lode  a  shaft  has  been  sunk  to  60  ft.,  and  levels  driven 
59  ft.  S.W.  and  55  ft.  N.E.,  the  lode  having  averaged  about  2  ft.  in 

thickness. 

On  the  No.  4  I^ode  a  shallow  cutting  showed  about  18  inches  <rf 
carbonate  ore,  but  no  work  of  much  consequence  had  been  done  oa  it. 

On  the  No.  5  Lode  a  shaft  had  been  sunk  a  depth  of  70  it.  in 
oxidised  ores,  and  levels  driven  10  ft.  N.E.  and  35  ft.  S.W.,  the  lode 
having  averaged  about  3  ft.  in  thickness. 
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On  the  No,  6  Lode  a  shaft  has  been  sunk  a  depth  of  150  ft.,  and 
leTels  driven  N.E.  and  S.W.  at  104  ft.  The  N.E.  level  had  been 
driven  36  ft.  To  the  S.W.  the  lode  split  in  two  a  hanging-wall  and 
footwall  portion,  the  fonner  being  followed  for  140  ft.,  and  the  latter 
for  106  ft.  Ninety-five  tons  of  bagging  ore,  averaging  33*5  per  cent. 
of  copper  and  6  oz.  of  silver  per  ton,  have  been  shipped  from  this 
mine^  and,  a6  shown  by  the  above  table,  a  considerable  tonnage  of 
good  smelting  ores  lie  stacked  at  the  mine. 

On  the  No,  2  West  Lode  a  shaft  has  been  sunk  to  the  130-ft.  level, 
and  drives  put  in  for  41  ft.  east  and  70  ft.  west.  About  200  tons 
of  ore,  of  the  value  shown  in  the  above  table,  had  been  obtained  from 
this  work,  and  from  a  bit  of  open-cutting  on  the  lode,  about  60  ft.  in 
length  and  18  ft.  deep,  to  the  west  of  the  shaft. 

It  would  be  impossible  to  form  any  opinion  of  value  as  to  the 
possibilities  of  these  mines  without  a  much  more  detailed  examinar 
tion  than  I  was  able  to  give  tliem.  Judging  by  the  results  of  assays 
reported,  by  the  manager,  however,  they  would  seem  to  offer  good 
prospects  of  turning  out  successfully  if  the  difficulties  caused  by  their 
isolated  position  do  not  prove  too  great  a  handicap  for  them. 

2.  The  Eixasletgh  Copper  Mine. 

Although  a  very  large  sum  of  money  has  been  spent  on  this  mine, 
it  is  still  in  the  prospecting  stage.  About  3,000  tons  of  oxidised  ores 
are  estimated  to  have  been  taken  from  the  open-cut  on  the  outcrops 
upon  the  bank  of  the  Eina.«<leigh  River.  About  861  tons  of  this  are 
reported  to  have  been  smelted  for  a  return  of  12  9%  copper  and  2  oz. 
silver  and  3  dwt.  of  gold  per  ton,  but  smelting  proved  impossible, 
owing  to  the  difficulties  and  expense  of  obtaining  coke  and  fluxes.  A 
main  shaft  has  now  been  sunk  to  the  204-ft.  level,  and  crosscuts  put  in 
to  meet  the  lode  at  the  170  ft.  and  204  ft.  At  the  204-ft.  level  a  oo-n- 
siderable  width  of  greyivackes,  impregnated  with  copper  pyrites,  was 
met  at  two  points,  distant  some  60  ft.  apart,  but  I  was  unable  to 
learn  what  were  the  values  of  the  lode  at  these  points.  The  mine  is 
now  being  systematically  developed  in  the  sulphide  zone,  and  is 
expected  to  furnish  traffic  to  the  railway  line  for  many  years. 

Brisbane,  June,  1908. 


By  Authority:  Anthony  James  Gumming,  Government  Printer,  Brisbane. 
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The  results  thus  far  obtained  indicate  this  to  be  a  very  favourable 
field  for  a  dredger.  The  matter  should,  however,  before  installation 
of  expensive  plant,  be  put  beyond  doubt  by  a  thorough  prospcting  by 
boring.  The  contents  might  be  ascertained  by  putting  down  bores, 
100  feet  apart,  over  the  whole  area,  but  a  preliminary  test  might  be 
made  with  one  bore  to  every  ten  acres. 

Mr.  Joseph  E.  Came,  F.G.S.,  Greological  Survey  of  N.S.W.* 
has  briefly  described  and  illustrated  sludgers  used  in  prospecting  in 
New  South  Walee.     (Fig.  3.) 

Those  made  locally  consist  of  a  section  of  gaspipe,  tempered  and 
fitted  with  two  rectangular  opposite  openings  near  the  upper  end,  and 
a  perforated  wooden  plug  valve  and  metal  dump.  Lining  tubes  for 
the  sludger  holes  consist  of  two  leiigtJis  of  gaspipe  or  ordinary 
galvanised  spouting  of  a  slightly  larger  diameter  than  tlie  sludger 
barrel.  A  chisel- shaped  cutter  might  be  affixed  to  the  upper  end  of 
the  sludger  rod  to  facilitate  passage  through  hard  bars.  The  sludger 
rod  is  of  light  pine,  and  16  feet  to  18  feet  in  length. 

An  improved  sludger,  designed  by  Mr.  1{.  W.  Laidley,  of  Sydney, 
consists  of  a  short  steel  barred,  about  2  feet  long  and  1^  to  2  inches  in 
diameter,  fitted  with  an  air-tube  and  spring  dump,  or  a  ball  and  clack 
val^ve. 

The  sludger  is  worked  like  a  jumping  rod,  the  fall  of  the  tool 
being  folslowed  by  a  semi-rotary  boring  motion.  In  prospecting  with 
the  machine  a  hole  is  sunk  3  feet  deep,  in  which  a  man  can  stand  and 
gradually  press  the  lining  tube  down  with  a  semi-rotary  motion.  When 
two  lengths  of  lining  tube  are  used  the  shorter  is  first  put  down  to  the 
level  of  the  3-feet  hole,  and  then  withdrawn  by  means  of  a  rope,  and 
tJie  longer  inserted,  this  procedure  obviating  the  erection  of  a  raised 
platform. 

The  simpler  sludger  first  described  has  been  tried  at  Currumbin, 
and  is  found  to  work  satisfactorily  in  dry  sand,  though  it  is  almost 
as  quick  to  sink  by  shovel  down  to  depths  of  14  feet.  It.,  however, 
failed  entirelv  when  the  sand  contained  water.  For  such  ground  it 
will,  therefore,  bo  necessary  to  affix  a  rough  clack-valve  to  the  interior 
of  the  bottom  of  the  cutting  pipe.  This  will  open  to  allow  the  sand 
and  water  to  enter,  but  fall  back,  retaining  the  material  as  the  sludger 
is  raised. 

Special  experiments  will  have  to  be  carried  out  to  determine 
some  metliod  of  saving  the  valuable  minerals — the  gold,  platinum, 
tinstone,  and  monazite;  for,  as  already  mentioned,  their  extreme 
fineness  has  caused  much  trouble  in  separating  them  from  the  heavy 
black  sands.  Magnetic  separation  should  give  good  results  as  far  as 

*  Annual  Rei)ort  of  Department  of  Mines  and  Agriculture,  N.S.W.,  for  1895, 
p.  158. 
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GOLD,  PLATINUM.  TINSTONE,  AND  MONAZITE 
IN  THE  BEACH  SANDS  ON  THE  SOUTH 
COAST  OF  QUEENSLAND.* 


INTRODUCTION. 

In  May  last  a  saniple  of  brown  concentrates  from  the  auriferous 
sands  of  the  South  Coast  was  delivered  at  the  Geological  Survey  Office 
for  examination  as  to  the  presence  of  platinxmi. 

A  number  of  minute  flattened  grains  of  a  white  lustrous  metal 
were  obtained  by  carefully  panning  off  the  accompanying  minerals. 
These  grains  were  dissolved  in  aqua  regia;  the  solution  was 
eivaporated  to  dryness,  and  the  salt  remaining  was  then  dissolved  in 
water.  The  addition  of  potassium  iodide  caused  the  formation  of  a 
deep  rose  colouration,  proving  the  presence  of  platinum. 

The  concentrates  consist  chiefly  of  well-rounded  grains,  though 
a  few  prismatic  crystals  are  also  to  be  seen.  The  grains  are  red-brown 
and  honey  yellow  (tinstone  and  monazite),  white  (zircon,  topaz,  and 
quartz),  black  (magnetite  and  ilmenite),  and  greenish  (tourmaline). 

The  presence  of  phosphates  (monazite)  was  proved  by  heating  the 
powdered  material  with  a  drop  of  sulphuric  acid,  and  to  the  dried 
residue  adding  ammonium  molybdate  with  excess  of  nitric  acid,  when, 
on  evaporation  the  yellow  colour  of  ammonium  phospho-molybdate  was 
obtained. 

The  Government  Analyst  found  the  same  sample  to  contain 
4.3  per  cent,  of  the  cerium  group  of  earths  (calculated  as  oxides,  and 
including  0.4  per  cent,  thoria)  together  with  phosphoric  acid. 

On  heating  the  powdered  concentrates  mixed  with  soda  carbonate 
and  potassixmi  cyanide  on  charcoal  before  the  blowpipe,  a  bead  of 
metallic  tin  was  obtained,  proving  the  presence  of  cassiterite. 

Mr.  Bands  in  his  report  on  tilie  Albert  and  Logan  di8trict,t 
published  in  1889,  refers  to  the  layers  of  black  sand  containing  gold, 
on  the  beach  between  the  mouth  of  Nerang  Creek  and  Tweed  Heads, 
but  no  mention  is  made  of  platinum,  tinstone,  or  monazite.  Mr.  Rands 
was  of  opinion  that  the  gold  came  from  the  siliceous  rocks  up  the 
creeks.    He  further  says  that  at  the  mouth  of  Currumbin  Creek  several 

*  With  Appendices  on  the  Beach  Sands  of  New  South  Wales,  and  the  Phfsica 
Proi)erties,  Sources,  and  Uses  of  Platinum,  with  two  Plates  and  three  Figures. 
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layers  from  one  to  six  inchee  tihick  had  been  worked,  one  at  a  depth 
of  16  feet  yielding  four  ounces  of  gold  in  a  week,  but  water  in  the  sands 
was  giving  a  good  deal  of  troubles 

In  the  following  pages  it  is  shown  that  at  intervals  along  the 
Currumbin-Cooiangatta  Beach  the  sands  contain  payable  tin,  accom- 
panied by  gold.  The  concentrates,  however,  assay  very  much  lower 
than  was  expected,  and  the  assays  show  tliat  the  work  thus  far  done 
for  tin  has  been  at  a  loss — either  owing  to  local  poverty  of  the 
ground  or  to  escape  of  tinstone  with  the  tailings.  Nevertheless  the 
hope  is  entertained  that  the  ground  may  yet  be  proved  sufficiently 
rich  for  dredging. 

LOCALITY   AND   TOPOGRAPHY. 

The  ground  likely  to  be  auriferous  lies  between  the  mouth  ol 
Currumbin  Creek  and  Point  Dangei*,  a  total  eatent  of  five  miHes. 

On  the  north-west  of  the  area,  within  one  and  a-half  miles  of 
Currumbin  Creek,  are  several  outcrops  of  schists  and  slates  forming 
low  hills  and  ridges — the  extremity  of  Macphersou's  Range.  At  the 
soutli-east,  for  a  little  over  a  mile  from  Point  Danger,  there  are  areas 
of  clay-slate  capped  in  great  part  by  dolerite.  The  intervening  low- 
lands consist  of  sand  dunes  and  swamps,  there  being  not  a  single  rock 
outcropping  along  the  beach  for  a  distance  of  three  miles. 

The  southern  boundary  of  this  ground  is  determined  by  Cobaki 
Creek  (in  New  South  Wales),  the  average  width  of  the  ground  being 
one  and  a-half  miles;  only  one-half  of  it,  however,  is  in  the  State  of 
Queensland. 

The  sand,  as  in  New  Soutli  Wales,  is  grouped  into  long  low  ridges 
running  parallel  to  the  present  beach  and  separated  by  flat,  sometimes 
swampy,  ground.  The  dunes  in  this  locality  never  reach  a  greater 
elevation  than  20  feet  above  high-water  mark,  this  being  in  part  due 
to  the  great  hold  which  the  stunted  vegetation  has  secured  upon  the 
sand. 

The  inferemce  is  inescapable,  on  viewing  the  ground  or  the  map, 
that  tiiis  area  was  formerly  an  inlet  of  the  sea  into  which  Cobaki 
Creek  emptied  itself.  The  continual  tlirowing  up  of  sandbars  by  the 
combined  action  of  the  river  and  the  sea,  and  the  infilling  of  the 
lagoons  thus  formed,  account  for  the  reclamation.  Such  action  can 
now  actually  be  seeoi  in  progress  at  the  present  mouth  of  the  Tweed 
River. 

It  is  believed  Ibcally,  however,  that  the  sea  has  during  the  last 
twenty  years  encroached  on  the  land  at  Currumbin  Beach  from  one  to 
three  chains. 

GEOLOGY. 

t 

The  only  place  where  anything  of  the  structure  of  the  sand 
deposits  can  be  seen  is  in  the  bank  (1  to  15  feet  in  height)  on  the  upper 
edge  of  the  beach.     As  this  is  continually  being  broken  down  the 
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Pl.iTB  1. BLACK  SAiSD  SEAMS  EXPOSED  IN  BASK, 
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alternating  layers  of  black  and  white  sand  forming  it  are  exposed  to 
Tiew.  The  black  layers  vary  from  a  fraction  of  an  inch  to  18  inches 
in  thickness.  In  a  very  few  places  they  are  entirely  absent,  but  often 
they  are  found  from  top  to  bottom  of  the  bank,  increasing  in  thickness 
towards  the  bottom.    {See  Plate  1.) 

The  greater  part  of  the  beach  is,  after  storms,  covered  with  a  layer 
of  black  sand,  sometimes  over  a  foot  thick,  but  more  often  only  a  few 
inches,  in  which  latter  case  underneath  it  are  generally  alternating 
layers  of  white  and  black  sand. 

The  concentration  can  be  observed  in  progress.  It  is  due  simply 
to  the  power  of  the  incoming  waves  during  heavy  southerly  and  south- 
-easterly  gales  to  carry  all  the  finer  material  (white  sand,  black  sand, 
tinstone,  gold,  &c.),  to  the  upper  part  of  the  beach,  while  in  retiring 
they  carry  off  only  the  white  sand.  Thus,  the  black  sand  tends  to 
increase  in  the  upper  part  of  the  beach^  and,  for  the  same  reason,  that 
part  has  always  proved  richest  in  gold. 

In  prospecting  the  surface  sands  along  the  beach,  it  was  noticed 
that  the  parts  richest  in  gold  were  those  in  which  brownish  tinstone 
<;ould  more  readily  be  distinguished,  because  of  the  concentration  there 
being  a  little  "closer." 

It  is  possible  that  in  the  beach  concentration  of  the  heavier 
minerals  also  takes  place,  as  in  ordinary  stream  alluvium,  by  their 
sinking  through  the  saturated  sands,  and  causing  enrichment  of  the 
lower  layers,  though  no  proof  of  this  can  be  offered. 

Origin. 

The  origin  of  similar  deposits,  in  New  South  Wales,  which  have 
been  studied  to  a  far  greater  extent  than  ours,  has  not  been  definitely 
determined,  though  many  suggestions  have  been  offered. 

The  ilmenite  and  magnetite,  it  may  be  taken,  have  been  derived 
from  the  decomposition  and  erosion  of  the  basalt  sheets  which  formerly 
capped  this  part  of  the  coast  (as  proved  by  the  numerous  outliers  still 
to  be  seen).  That  the  gold  has  been  derived  from  the  same  rock  is 
not  beyond  the  bounds  of  probability,  it  having  been  reported  as 
occurring  in  diorite  in  Russia,  South  Africa,  and  Victoria.  The 
platinum  is  even  more  likely  to  have  occuiTed  originally  in  the  basalt, 
though  its  parent  rock  is  believed  to  be  ultrarbasie. 

It  has  been  suggested  that  the  gold  has  been  derived  from  reefs 
in  the  basal  slates.  In  certain  parts  reefs — generally  almost  barren — 
are  very  numerous;  and  again,  there  are  large  stretches,  as  in  the 
locality  under  discussion,  where  there  are  no  reefs.  Reefs  may,  never- 
theless, have  contributed  to  the  supply. 

The  remaining  theory  is  that  the  heavy  minerals  have  been 
carried  down  from  the  Stanthorpe-New  England  t infields,  a  distance  of 


nearly  100  miles  in  a  straight  line.  Even  with  the  fall  of  3,000  feet,  it 
is  difficult  to  conceive  that  the  minerals  should  have  travelled  such  a 
distance.  It  is  more  feasible  that  they  have  been  derived  from  rocks, 
either  slates  or  basalt,  in  the  immediate  neighbourhood,  in  which  they 
occur  in  too  small  quantities  to  have  yet  been  detected. 


METALLIC   COIS  TENTS. 

Colours  of  gold  were  found  (in  May  last)  in  the  black  sands  on 
the  present  beach  in  almost  every  spot  tested,  and  the  prospects 
obtained  near  the  old  shipwreck,  three-quarters  of  a  mile  south-east  of 
the  Flat  Rock  (one  mile  south  of  Currvunbin  Creek)  were  sufficiently 
encouraging  for  the  ground  to  be  worked,  but  in  September  most  of 
the  black  sand  had  disappeared.  Though  the  gold  may  not  have  been 
present  in  payable  quantities  in  the  inajority  of  cases,  its  presence  at 
all  certainly  pointed  to  the  lower  sands  being  worth  prospecting. 

Miners  now  working  on  the  beach  affinn  that  there  is,  towards 
Coolangatta  Creek,  a  rich  12-inch  layer  at  a  depth  of  from  six  to  eight 
feet. 

They  believe  that  the  seam  continues  uninten'uptedly  from  Flat 
Kock,  and  that  it  dips  south-east  along  the  beach  as  well  as  seawards ; 
so  that,  though  above  high-tide  mark  at  Flat  Kock,  it  is  considerably 
below  at  Coolangatta.  Owing  to  the  spring  tides  prevailing,  we  were 
unable,  in  September,  to  reach  the  seam  more  than  half  a  mile  south- 
east of  Flat  Rock.  At  that  point  it  is  18  inches  thick,  and  a  sample 
from  it  assayed  (Government  Analyst) : — 

Tin    ...  ...  ...  ...  0.18  per  cent. 

Gold 12  gr.  i^er  ton 

Silver  4  dwt.  2  gr.  per  ton 

Platinum       ...  ...  ...  trace. 

The  above  is  equivalent  to  5.12  lb.  tinstone  per  ton,  and  it 
probably  equals  1|  lb.  tinstone  to  the  yard  from  the  surface. 

A  mile  south-east  of  Flat  Rock  there  are  alternate  black  and  white 
seams  from  the  surface  to  four  feet  depth,  with  a  six-inch  seam  of 
black  sand  at  the  bottom.  A  sample  from  the  whole  four  feet  yielded 
(Government  Analyst) : — 

Tin 0.17  per  cent. 

Gold 1  dwt.  19  gr.  per  ton 

Silver  3  dwt.  22  gr.  per  ton 

Platinum        ...         ...         ...  trace. 

This  is  equivalent  to  LSi  lb.  tinstone  per  ton. 

A  sample  washed  here  yielded  an  equivalent  to  7,7  lb  per  ton. 


S) 

Another  sample  was  taken  from  a  six-inch  seam  at  five  feet  depth 
in  the  bank  (at  about  the  level  of  the  highest  tide),  1^  miles  south-east 
of  Flat  Rock,  and  yielded  (Government  Analyst) : — 

•L  lu     ...  ...  ...  ...      trace 

Gold  ...  ...  ...  ...  1  dwt.  per  ton 

Silver  ...  ...  ...  4  dwt.  10  gr.  per  ton 

Platinum  ...  ...  ...  trace. 

A  sample  washed  off  in  the  pan  yielded  12  gr.  to  the  pound,  which 
is  equilavent  to  3.8  lb.  per  ton. 

Prospects  from  a  seam  in  the  bank  three-quarters  of  a  mile  north- 
west of  Coolangatta  Creek  showed  from  J  lb.  to  1  lb.  tinstone  per  ton. 

A  sample  from  a  six-inch  layer  at  the  surface  of  the  beach  at  the 
shipwreck,  five-eighths  of  a  mile  north-west  of  Coolangatta  Creek, 
yielded  (Government  Analyst) :  — 

Tin     ...  ...  ...  ...  0.64  per  cent. 

Gold  ...  ...  ...  ...  1 7  gr.  per  ton 

Silver  ...  ...  ...  4  dwt.  20  gr.  per  ton 

Platinum  ...  ...  trace. 

This  is  equivalent  to  18.21  lb.  tinstone  per  ton. 

The  white  sand  on  the  beach  hereabouts  contained  from  yV  lb.  to 
4  lb.  to  the  ton,  as  well  as  colours  of  gold. 

In  order  to  try  and  reach  the  deeper  seams,  a  hole  was  sunk  two 
chains  back  in  the  "terrace,"  200  yards  north-west  of  the  mouth  of 
Currumbin  Creek,  but  water  was  struck  at  a  depth  of  ten  feet  and 
prevented  further  sinking.  At  eight  feet  depth  is  a  four  feet  layer 
of  brown  sand,  stained  by  peaty  water,  and  this  yielded  3  gr.  of  tin- 
stone to  the  pound,  equivalent  to  almost  1  lb.  to  the  ton. 

A  15-feet  bank,  15  chains  north  of  Coolangatta  Creek,  yielded 
traces  of  tinstone  and  specks  of  gold. 

The  seven-feet  bank  of  brown  sand  east  of  Coolangatta  Creek 
prospected  ^  lb.  tinstone  per  ton,  but  probably  contains  many  times  as 
much.  At  this  spot  there  are  several  thin  seams  totalling  18  inches, 
two  feet  under  the  beach,  prospecting  y\^  lb.  per  ton. 

At  the  mouth  of  Flat  Rock  Creek,  a  few  chains  north  of  Flat 
Rock  itself,  and  at  the  bottom  of  the  bank  is  a  four  feet  band  of  black 
seams,  which  prospected  f  lb.  per  ton,  and  assayed  (Government 
Analyst) : — 

Tin     ...         .,.  ...  ...     0.26  per  cent. 

Grold 1  dwt.  7  gr.  per  ton. 

Silver  ...         ...         ...     7  dwt.  2  gr.  per  tbn. 

Platinum       ...  ...  ...     trace. 

This  yield  is  equivalent  to  7.39  lb.  tinstone  per  ton. 
(For  other  assays  see  under  "  Workings.") 
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WOUKINGS. 

Two  claims  were,  at  the  time  of  my  first  visit,  held  at  the  north- 
western extreanity  of  the  beach,  near  Flat  Rock. 

In  one,  just  pegged  out,  a  hole  had  been  sunk  to  the  "  wash  "  but 
had  been  filled  up  again  through  the  see  breaking-in. 

The  otlier  claim,  about  two  and  a-hulf  chains  south  of  Flat  Rock, 
had  been  worked  for  some  months,  and  had  lately  changed  hands; 
so  that  tJie  owners,  having  put  through  only  four  loads,  could  give  me 
little  infonnation  as  to  the  contents  of  the  ground. 

A  12-inch  seam  of  black  sand  and  a  two- inch  seam  a  few  inches 
below  it  yielded  the  gold,  and  to  get  at  them  it  was  necessary  to  remove 
six  feet  of  overburden  (black  and  white  sand  in  alternating  layers). 
The  seams  dipped  seaward  at  a  slightly  greater  ang»le  than  the  present 
beach. 

A  few  pounds  of  the  sand  were  taken  from  the  face  of  the  seam 
exposed — only  a  few  feet  in  width — and  the  Government  Analyst 
found  trajces  of  gold  and  silver,  but  no  platinum.  It  is,  however, 
recognised  that  the  platinum  does  not  occur  distributed  througout 
the  whole  of  the  sand,  being  often  conspicuously  absent  during  many 
days*  work. 

A  small  sample  of  the  tinstone,  monazite,  and  platinum  concen- 
trates was  seen,  in  which  the  platinum  amounted  to  many  ounces  to 
the  ton. 

At  the  time  of  my  second  visit  (in  September)  the  miners,  still 
working  in  the  same  locality,  about  two  and  a-half  chains  south  of 
Flat  Rock,  had  combined,  and  pegged  out  the  whole  of  the  beach 
between  Coolangatta  and  Currumbin  Creeks  as  a  dredging  area. 
The  width  of  the  area  nortli  of  Flat  Rock  is  only  about  three  chains, 
while  southward  it  extends  back  five  to  tan  chains,  to  the  railway  line. 

A  hole  had  then  been  sunk  in  the  "  teiTace,"  two  chains  back  from 
the  beach,  to  the  west  of  the  workings.  At  five  feet  depth  it  passed 
through  a  four-inch  seam  of  black  sand  (reported  to  carry  12  gr. 
of  gold  and  platinum),  15  inches  grey  sand  (with  tinstone),  and 
17  inches  black  and  whitei  sand.  A  sample  from  the  whole 
tliree  feet,  including  black  and  white  sand,  assayed  (Government 
Analyst) : — 

X  m     •••  •••  ...  ...  irace 

Gold  ...  ...  ...  ...  5  gr.  per  ton 

Silver  ...  ...  ...  3  dwt.  22  gr.  per  ton 

Platinum  ...  ...  ...  trace. 

These  seams,  though  on  about  the  same  level,  have  been  proved  by 
the  miners  to  be  distinct  from  those  worked  on  the  bank  just  above  the 
beach. 
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In  the  present  workings,  near  the  edge  of  the  bank,  their  main 
seam  (12  inches  to  15  inches  thick)  is  six  feet  deep.  A  sample  from 
the  seam  where  exposed  yielded  (Government  Analygt) : — 

Tin     ...  ...  ...  ...  0.12  per  cent. 

Gold ...  ...  ...  trace 

Silver  ...  ...  ...  3  dwt.  12  gr.  per  ton 

Platinum  ...  ...  ...  trace. 

This  is  equivalent  to  3.42  lb.  tinstone  per  ton. 

Just  beneath  it  is  a  thin  seam  two  inches  to  six  inches  thick, 
generally  very  rich  in  gold,  while  about  a  foot  above  it  is  a  four-inch, 
practically  barren,  seam. 

About  three  chains  south-east  of  the  paddock  there  is  a  four  feet 
seam  of  black  platiniferous  sand  at  five  feet  depth,  a  sample  from  the 
upper  part  of  which  contained  (Government  Analyst) : — 

X m    ...  ...  ...  ...  trace 

Gold  ...  ...  ...  ...  o  gr.  per  ton 

Silver  ...  ...  ...  4  dwt.  22  gr.  per  ton 

Platinum  ...  ...         ...  trace 


TREATMENT. 

In  prospecting,  very  great  difficulty  is  experienced  in  saving  the 
gold,  platinum,  and  tinstone,  owing  to  their  eactreme  finenees  and  the 
high  specific  gravity  and  comparative  coarseness  of  the  associated 
minerals.  For  this  reason  it  is  practically  useless  to  attempt  to 
estimate  the  contents  by  vanning,  especially  of  samples  weighing  more 
than  two  pounds.  Accurate  results  can,  therefore,  be  obtained  only 
by  cheimical  analysis. 

The  treatment  eonployed  till  quite  lately  consisted  in  passing  the 
auriferous  sand  over  copper  and  blanked:,  tables,  the  arrangements 
shown  below  being  employed.  The  black  sand  was  thrown  into  the 
perforated  hopper,  and  sea  water,  pumped  on  to  it,  carried  it  through 
to  the  spreading  tray  and  over  a  mercury  feed-riffle  on  to  the  copper 
plate,  and  thence  on  to  the  blanket  table.  The  tailings  then  passed 
into  the  sump  box,  out  of  which  th&y  were  shovelled  on  to  the  dump. 
(See  Plate  2  and  Fig.  1.) 

Most  of  the  gold  was  caught  on.  the  copper  plates,  while  platinum, 
tinstone,  and  monazite  remained  on  the  blanket  table,  where  it  was 


found  that  Bruasela  catpdt  proved  much  more  effiea 
in  saving  the  heavy  minerals. 
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The  above  method  failing  to  give  satixfaction  in  new  lianda  (partl}^ 
owing  to  tlie  difEiculty  experienced  in  keeping  the  copper  platt^ 
bright),  an  ©ntdrdlT  new  arrangeniMit  has  now  beeo  deivised.  {See 
Plate  3.)  Tbie  consists  essentially  of  30  feet  of  blanket  tables  15  inches 
wide,  with  an  inclination  of  1  in  5,  this  having  been  proved  experi- 
mentally to  give  the  best  results. 

Water  is  raised  from  the  well-hole  (to  which  it  has  first  been 
carried  in  buckets  from  the  sea)  by  a  spear  pump  dischai^ing  on  to  the 
praforatad  box,  into  which  the  sands  ara  tJirown.  The  lighter  sajidB 
are>  washed  down  over  the  blankets  to  the  sump,  from  which  the 
tflilingB  have  to  be  shovelled  on  to  the  dump,  while  tiie  water  is 
returned  to  the  well. 
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Three  men  an 
one  pumping,  and  o 


required  to  work  the  plant — one  feeding  aand, 
le  removing  tailings  from  the  sump. 
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The  plant  has  been  in  operation  two  weeks,  during  the  first  of 

which  191  lb.  of  concentratee  were  obtained,  assaying  (Government 

Analyst) :  — 

Tin       ...         ...         ...  8.3  per  cent. 

Gold     1  oz.  16  dwt.  8  gr.  per  ton 

Silver  ...         ...         ...  12  dwt.  19  gr.  per  ton 

Platinum         ...         ...  trace. 

This  is  equivalent  to  10.54  per  cemt.  tinstone — i.e.y  20  lb.  tin- 
stone, worth,  at  7d.  per  lb.,  lis.  8d. 

During  the  second  week  a  total  of  hatlf  a  ton  of  concentrated 
was  separated  from  20  tons  of  black  sand.  Those  from  the  upper 
blanket*,  amounting  to  three  cwt.  contained  (Government  Analyst) :  — 

Tin       ...  ...  ...  1.69  per  cent. 

Gold     ...  ...  ...  7  dwt.  5  gr.  per  ton 

Silver  ...  ...  ...  5  dwt.  5  gr.  per  ton 

Platinum  ...  ...  trace. 

This  is  equivalent  to  2.15  per  cent,  tinstone — t.f.,  7 J  lb.  tin- 
stone obtained,  worth  4s.  2jd. 

Those  from  the  lower  blankets  (seven  cwt.)  contained  (Govern- 
ment Analyst) :  — 

Tin     ...  ...  ...  ...  0.10  per  cent. 

Gold  ...  ...  ...  ...  22  gr.  per  ton 

Silver  ...  ...  ...  5  dwt  3  gr.  per  ton 

Platinum  ...  ...  ...  trftce. 

This  is  equivalent  to  0.13  per  cent,  tinstone — i.e.y  1  lb.  tinstone, 
worth  7d. 

These  returns  show  plainly  tliat  the  results  have  hitherto  not 
justified  the  work  done.  The  assays  given  in  previous  pages  show 
that  the  sands  contain,  at  least  in  parts,  payable  quantities  of  tin. 
The  20  tons  of  black  sand  put  through  in  the  second  week  should  have 
yielded  70  lb.  of  tinstone,  which  would  have  been  worth  £2. 

The  miners'  estimate  tliat  they  have  averaged  a  ton  of  black  sand 
for  each  10  square  feet  of  the  claim  so  far  worked,  and  tJiis  agrees 
with  ihe^  calculated  yiejld.  It  has  been  shown  that  20  tons  of  black 
sand  yielded  ^  ton  of  concentrates  containing  8J^  lb.  of  tinstone,  to 
obtain  which  it  is  necessary  to  shift  60  tons  of  overburden,  the  yield 
per  ton  of  material  moved  being  thus  0.14  lb.  of  tinstone.  (It  was 
expected  by  the  miners  tliat  the  tinstone  would  amount  to  2  cwt.) 

It  was  proposed  to  instal  a  2-incli  pump,  throwing  1,000  gallons 
an  hour,  worked  by  a  2  horse-power  oil  engine,  consuming  one  pint  of 
oil  per  horse-power  per  hour  (or  one  case  of  kerosene,  at  5s.  6d.,  per 
week). 

A  further  contemplated  improvement  is  a  scoop  worked  by  a 
horse,  by  means  of  which  the  bank  may  be  worked  down  in  a  face  from 
the  seei. 

Tlie  result  of  these  improvements  should  be  a  greatly  reduced 
handling  of  the  material  (the  tailings  being  run  out  on  to  the  beach). 
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UL  inomsed  tumover,  closer  conoentrstion,  and  consequently  &  greatM: 
profit,  enabliog  more  thorough  prospecting  to  be  carried  out  with  a 
Tienr  to  the  ultimate  di'edging  of  the  ground. 

For  the  treatment  of  the  Bands  bebwaen  tides  the  surf  washer 
described  in  the  "  Mining  and  Scientific  Press"  of  San  Francisco,  and 
the  "Queensland  Government  Mining  Journal'"*  from  which  the 
accompanying  iliustrution  has  been  taken,  should  give  good  results. 


Fig.  2. — SURF 


rhe  sluice  boi  in  8  to  12  feet  long  and  .'1  or  4  feet  wide,  with 
sides  raised  2  or  3  inches  above  the  ritHes,  which  are  divided  into 
sections  for  cleaning  up.  Ainalgamatecl  copper  plates  may  also  be 
used,  ajid  quicksrlver  should  in  any  case  be  placed  in  tlie  riffles.  The 
box  (inclined  1  in  li  to  1  in  18)  is  weighted  down,  within  reach  of  the 
waves,  by  sand  ba^s  on  the  crosapiece  at  one  end  nnd  the  raised  plat- 
form at  the  other.  The  riffles  ehown  are  square  in.  cross-section,  but 
they  would  probably  give  better  results  if  cut  back  beneath  on  both 
sides,  so  that  their  cross-section  would  be  trapezoidal. 

PROSPECTS  FOlt  SLUICING  OR  DREDGING. 
It  is  recognised  that  it  does  not  pay  to  work  the  seams  as  at 
present  with  sluice  boxes,  but  it  is  held  that,  with  a  pump  and  engine 
on  the  ground,  the  most  laborious  part  of  ttie  work  (carrying  water 
from  the  surf  and  raising  it  to  the  tables)  will  be  obviated,  and  there 
seems  to  be  every  probability  of  the  work  being  profitable^  especially 
if,  as  proposed,  a  horse  and  scoop  be  employed  also. 

•  Vol.  IV.,  1903.  ^^  643. 
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altitudes  in  Mount  Stewart's  Head,  on  the  eastern  edge  of  the  field,  near 
Herberton,  this  mountain,  according  to  S.  B.  J.  Skertchly  being  4,400  feet* 
above  the  sea. 

North-east  of  Herberton  the  range  bifurcates.  One  spur  goes  northerly  as 
a  continuation  of  the  main  divide,  parting  the  head-waters  of  the  Walsh  from 
those  of  the  Barron.  Its  altitude  gradually  lessens  till,  at  a  point  about  18 
miles  north  of  Herberton,  where  it  is  crossed  by  the  Cairns  to  Chillagoe  Railway 
line,  it  is  no  longer  recognisable  as  a  range,  but  forms  an  almost  level  plain 
at  a  height  of  about  1,700  feet,  with  the  waters  of  the  Barron  flowing  to  one 
side  and  those  of  the  Walsh  to  the  other. 

The  second  spur  runs  south-easterly  in  an  opposite  direction,  hemming 
in  the  head-waters  of  the  Herbert  River.  The  two  spurs  form  a  rampart  parallel 
with  the  coast,  and  at  a  distance  of  some  30  miles  from  it,  presenting  an 
abrupt  face  towards  it  for  some  60  miles  in  length,  and  cutting  off  the  tinfield 
from  easy  communication  with  it.  At  the  foot  and  up  the  sides  of 
this  range  extends  a  belt  of  basalt  country,  thickly  covered  with  scrub, 
which  has  greatly  added  to  the  difficulties  of  surmounting  the  range. 
Till  within  recent  years  tlie  whole  of  the  traffic  passed  through  the  northern 
end  of  this  scrub  from  the  terminus  of  the  railway  line  at  Mareeba,  by 
Atherton,  and  over  the  range  by  a  steep  ascent  to  the  head-waters  of  the  Wild 
River  at  Herberton.  Of  recent  years  the  construction  of  the  Chillagoe 
Railway  line  and  its  branches  has  drawn  off  a  considerable  amount  of  the 
traffic  in  a  northerly  direction. 

The  tin  mines  lie  scattered  in  groups  down  both  sides  of  the  main  divide, 
the  greater  number  being  within  a  radius  of  some  50  miles  from  a  central 
point.  The  rugged  nature  of  the  greater  portion  of  this  district,  and  the 
consequent  high  cost  of  haulage  of  ores  and  machinery,  has  added  greatly  to 
the  expenses  of  development  of  the  mines.  With  the  extension  of  railway  and 
tramway  communication,  the  latter  of  these  two  factors  has  been  considerably 
reduced,  but  the  haulage  of  ores  from  the  numerous  mines  scattered  about  the 
hillsides  .  to  places  convenient  for  treatment,  is  still  a  very  heavy  item  in 
mining  costs,  and  one  to  which  the  greatest  attention  must  be  paid  in  any 
scheme  of  profitable  development. 

XL— GEOLOGY  OF  THE  ORE  DEPOSITS. 

The  oldest  rock  formation  of  the  Heberton  Tin  Field  is  a  series  of  alter- 
nating coarse  and  fine  sedimentary  beds.  They  have  been  folded  and  faulted 
by  pressures  acting  from  east  and  west,  and  are  now  generally  found  lying  at 
high  angles  of  inclination,  their  irregular  and  broken  lines  of  strike  running 
in  northerly  to  north-westerly  directions.  These  rocks  have  been  altered  by  long 
ages  of  pressure  and  chemical  change,  till  their  coarser  beds  have  been 
metamorphosed  into  quartzites  and  greywackes,  and  their  finer  beds  into  slater 
and  schists.  Subsequent  denudation  has  removed  them  over  the  greater  portion 
of  the  tin-bearing  area,  and  has  thus  exposed  the  underlying  granite  rocks  over 
the  greater  part  of  the  district. 

The  sedimentary  rocks  cover  a  large  area  in  the  centre  of  the  district  south 
from  Irvinebank,  and  occur  also  in  smaller  areas  near  Watsonville^ 
Stannary  Hills,  Koorboora,  and  California  Creek.  Their  boundaries 
are  only  roughly  defined  on  the  map,  the  time  at  the  disposal  of  the 
writer,  the  scanty  nature  of  the  topography,  and  unsurveyed  character  of  the 
greater  portion  of  the  district  not  having  allowed  of  their    being    accurately 

*  Tin  Mines  of  Watsonville.    S.B.  J.S.    G.  S.  Q.  Publication  No.  119.    See  Map. 
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mapped.  A  great  niunber,  perhaps  the  greater  number  of  the  more  important 
lodes,  are  associated  with  these  rocks,  occurring  generally  in  the  coarser 
greywackes  and  quartzites. 

The  plutonic  rocks  consist  mainly  of  holo-crystalline  types  of  biotite  or 
hornblende  granite.  There  are,  however,  large  areas  of  euritic  types,  such  as 
granite  porphyry,  and  quartz  felsite.  Lodes  of  tin  occur  in  both.  Dykes  of 
elvan  intrude  both  the  plutonic  and  altered  sedimentary  rocks. 

The  tin  lodes  are  for  the  most  part  very  irregular  in  their  manner  of 
occurrence.  The  deposits  of  ore  seldom  lie  along  a  well-defined  course  between 
walls  of  country  rock,  but  are,  as  a  rule,  distributed  through  it  in  an  irregular 
manner,  forming  bodies  of  very  varied  size  and  shape.  The  lode  material  is 
only  in  exceptional  cases  separated  by  well-marked  planes  of  division  from  the 
enclosing  country.  As  a  rule  it  merges  into  it  with  a  gradual  change  from  lode 
material  to  barren  rock.  Tlie  lode  material  is  in  almost  all  cases  evidently  a 
product  of  the  alteration  of  the  country  rock  by  the  action  of  mineralising 
agents,  which  have  changed  its  constitution  by  chemical  action,  and  have  at 
the  same  time  deposited  tin  and  other  minerals  within  its  interstices. 

In  the  case  of  the  granitic  rocks  the  alteration  to  lode  material  takes  many 
forms,  giving  a  variety  of  ores  of  widely  differing  appearances.  The  alteration 
varies,  however,  more  in  degree  than  in  general  character,  and  can,  as  a  rule, 
be  readily  understood.  The  felspar  and  other  silicates  may  be  changed  to 
serpentine  or  chlorite,  or  may  be  completely  replaced  by  silica.  In  other  cases 
the  products  of  alteration  are  sericite  and  silica.  In  some  cases  very  little 
alteration  is  noticeable  to  the  eye,  the  tin  occurring  in  grains  through  the 
apparently  unaltered  granite  or  porphyry.  The  results  are  ores  varying 
through  every  degree  of  alteration,  from  the  normal  granite  rock,  splashed 
through  with  grains  of  tin,  to  purely  silicious  tin-bearing  material. 

In  the  sedimetary  rocks  the  lode  material  varies  from  an  almost  unaltered 
quartzite,  showing  under  the  microscope  crystals  of  tin  in  the  interstices 
between  its  grains,  to  a  massive  green  chlorite,  which  weathers  on  the  surface 
to  a  rusty-red  kaolinic  material.  A  normal  sample  of  "  chlorite  ore "  from 
the  500-feet  level  in  the  Vulcan  Mine,  showed  under  the  microscope  a  mass  of 
grains  of  quartz  and  felted  patches  of  chlorite,  splashed  through  with  crystalline 
grains  of  tin  and  magnetite.  In  the  alteration  of  these  greywacke  and  quartzite 
rocks  also,  the  silicate  minerals  have  evidently  been  first  attacked,  and  changed 
into  chlorite  by  the  mineralising  solutions. 

The  fluoric  minerals — topaz,  fluorspar,  and  tourmaline — generally  found 
associated  with  tin  deposits,  are  of  very  usual  occurrence,  both  in  the  lodes 
in  the  granite,  and  those  in  the  sedimentary  rocks,  while  the  metallic  minerals — 
wolfram,  bismuthine,  antimonite,  galena,  chalcoprite,  and  magnetite — ^are 
frequent  accompaniments,  often  in  sufficient  quantities  to  be  a  source  of 
considerable  trouble  in  the  treatment  of  the  ore. 

Mr.  Jack,  in  his  report  on  the  mines  near  Herberton  and  Watsonville,*  thus 
discusses  the  manner  of  formation  of  the  ore  bodies : — 

One  fact  unnoticed  and  unsuspected  whpn  I  wrote  my  first  report  comes  out  clearly  and 
unmistakably  from  a  detailed  examination  of  the  field,  now  that  somethinf?  more  than  the  mere 
surface  is  accessible  to  observation.  That  fact  is  the  intimate  connection  of  the  tin  deposits  with 
metamorphosed  igneous  dykes.  Such  dykes,  emanating  from  a  deep-seated  reservoir  of  molten 
matter,  forced  their  way  under  pressure  into  fissures  in  the  polid  porphyry  rock  and 
consolidated  as  basic  igneous  rocks.  The  basic  rocks  of  the  dykes  seem  to  have  undergone  a 
gradual  process  of  metamorphism.  The  dykes  now  consist  mainly  of  quartzose  chlorite  and 
occasionally  of  quartzose  serpentine.  It  may  be  inferred  that  they  were  originally  consolidated 
as  quartz  diorites  or  as  rocks  more  or  less  of  the  basaltic  type.  The  tin  occurs  in  floors,  veins,  or 
pipes  among  the  joint-planes  of  the  dykes. 

*  Opits  eit,f  page  30. 
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It  is  quite  possible  that  the  tin  may  have  come  up  in  the  first  instance  molten  with  the 
molten  mineral  matter  of  the  dyke.  In  that  case  it  is  probable  that  it  was  afterwards  dissolved 
and  redeposited  in  the  open  joint-planes  of  the  dyke.  A  further  separation  and  redistribution 
may  have  taken  place  simultaneously  with  the  chemical  or  electric  action  which  resulted  in  th« 
metamorphism  of  the  dykes^ 

On  the  other  band,  the  tin  may  have  first  come  up  in  solution,  after  the  consolidation  of  the 
•dykes,  along  the  walls  of  the  latter  and  amonpr  the  fissures  and  joint-planes  by  which  they  were 
'traversed,  and  been  deposited  there.  A  re-solution  of  the  tin  ore  would  probably  take  place  on 
the  metamorphism  of  the  dykes ;  and  as  the  metamorphosed  dykes  had  probably  a  new  joint- 
eystem  developed  in  them,  a  further  concentration  of  the  ore  may  have  taken  place. 

In  any  oase  there  is  nothing  to  favour  the  supposition  that  waters  containing  tin  in  solution 
■and  circulating  through  the  upper  portion  of  the  earth's  cnibt  failed  to  deposit  tin  ore  in  the 
porphyry,  but  deposited  it  immediately  on  meeting  with  the  metamorphosed  dykes.  On  the 
other  hand,  there  are  good  grounds  for  supposing  that  the  tin  was  carried  up,  either  with  the 
dykes  in  a  molten  condition  or  was  carried  up  in  solution  by  mineral  waters  along  the  lines  of  the 
dykes.  In  either  case  the  permeation  of  the  adjacent  porphyry  by  the  mineral  wafers  may 
explain  the  occasional  occurrence  of  tin  ore  in  the  "country  rock."  In  either  case,  a**  the  dykes 
have  originated  in  a  deep-seated  mass  of  molten  matter,  they  may  be  expected  to  carry  the  tin 
ore  to  {j^reater  depths  than  are  ever  likely  to  be  reached  by  mining.  The  metamorphosed  dykes 
are  traversed  by  a  series  of  dykes  of  quartz  porphyry,  strictly  analogous  to  the  elvans  of 
Cornwall.  Tbey  do  not,  however,  appear  to  be  in  this  field  prolific  sources  of  ore.  Indeed,  the 
Three  Star  and  Herberton  Ironclad  elvans  are  almost  the  only  known  cases  of  stanniferous  el  van. 
It  appears,  however,  from  the  cases  of  the  Erin-go-Bragh  and  Southern  Cross  that  the  elvans 
have  occasionally  served  to  reopen  the  basic  dykes  and  permit  of  a  further  local  deposition  of 
tin  ore. 

In  the  light  of  more  extended  developments  of  the  lodes  of  this  district, 
and  of  the  now  almost  universally  accepted  theory — first  enunciated  by  Daubree 
and  subsequently  developed  by  other  French  investigators — as  to  the  method  of 
introduction  of  tin  into  lodes,  I  do  not  think  that  Mr.  Jack's  theory  of  their 
intimate  connection  with  altered  basic  dykes  can  be  accepted  as  an  explanation 
of  the  cause  of  their  formation.  An  examination  of  the  geological  conditions 
obtaining  in  the  Great  Northern,  Vulcan,  Great  Southern,  Alhambra,  Smith's 
Creek,  Ivanhoe,  Extended,  and  many  other  lodes,  shows  no  such  connection. 
The  chloritic  and  serpentinous  gangue  materials  of  each  of  these  lodes  can,  I 
am  of  opinion,  only  be  explained  as  the  result  of  the  alteration  in  situ  of  the 
country  in  which  they  occur,  by  the  action  of  mineralising  vapours  and 
solutions.  Genetically  there  seems  little  doubt  that  the  lodes  owe  their  presence 
to  the  intrusion  and  solidification  of  the  granite  mass  in  and  around  which  they 
occur,  their  metallic  contents  having  been  extracted  from  the  molten  granitic 
magma  in  the  fonu  of  gaseous  sulphides,  fluorides,  and  borides,  as  the  mass 
solidified  downwards  and  became  creviced  and  cracked  on  its  outer  surface. 
The  fracturing  of  the  overlying  sedimentary  rocks,  near  their  contact  with  the 
heated  granite,  would  allow  of  the  permeation  into  them  also  of  these  metal- 
bearing  vapours.  The  subsequent  precipitation  of  their  metallic  contents,  with 
an  accompanying  change  of  the  wall  rocks  of  the  fissures,  would  be  brought 
about  on  their  meeting  with  the  cooler  streams  of  the  meteoric  waters 
descending  from  the  upper  portions  of  the  earth's  crust. 

If  this  theory  of  the  mode  of  formation  can  be  accepted  for  the  tin  deposits 
of  this  district,  the  cooling  rocks  on  either  side  of  the  outer  edge  of  the  granite 
mass  at  the  time  of  its  intrusion  would  thus  be  the  chief  seat  of  tin  deposition. 
The  prevalence  of  the  tin  lodes  on  both  sides  of  the  contacts  of  granite 
with  the  overlying  sedimentary  rocks,  as  is  seen  by  a  glance  at  the 
accompanying  map,  lends  colour  to  the  applicability  of  this  theory  as  to  their 
origin  in  the  district  under  review.  The  dissemination  of  the  tin  in  crystalline 
grains  through  these  altered  zones  of  rock,  and  often  through  rock  which  shows 
little  sign  of  alteration,  can  more  readily  be  understood  on  the  hypothesis  that 
it  was  introduced  in  a  form  so  capable  of  peniieating  rock  masses  on  either 
side  of  open  fissures   than  on  any  other. 
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The  applicability  or  otherwise  of  this  theory  may  have  an  important 
practical  bearing.  Many  of  the  larger  lodes  are  being  worked  in  the  sedi- 
mentary rocks  close  to  their  contact  with  the  granite.  If  the  source  of  the 
tin  is  the  everywhere  underlying  granite,  it  may  possibly  be  that  as  that  rock  is 
approached  the  deposits  of  ore  will  become  richer  and  larger.  On  the  other 
hand,  since  the  first  introduction  of  the  tin,  there  has  probably  been  con- 
siderable reconcentration  of  the  metallic  contents  by  the  circulation  of  the 
ground  water,  as  the  surface  level  has  been  lowered  by  denudation.  This  may 
htave  so  overbalanced  the  tendency  to  eiu'ichment  as  the  granite  is  approached, 
that  quite  the  contrary  may  be  the  case.  The  evideiice  collected  by  the  writer 
was  not  sufficiently  detailed  to  allow  of  any  opinion  being  formed  on  this 
important  question. 

In  a  few  cases  the  ore  deposits  are  associated  with  dykes  of  el  van,  and, 
possibly,  of  diorite,  the  parting  between  the  dyke  rock  and  the  country  having 
formed  a  line  of  weakness  by  means  of  which  the  mineralising  agents  were 
enabled  to  gain  access  from  below,  and  alter  the  rock  on  either  side  to  lode 
formation.  The  Gully  lode  at  Herberton  was  apparently  an  example  of  lode 
material  formed  alongside  of  an  -elvan  dyke,  and,  according-  to  Skertchly, 
many  of  the  lodes  at  Watsonville  were  found  associated  with  dykes  of  diorite. 
In  his  report  on  this  district  Skertchly  says  :*  "  There  are  no  lodes  in  the  whole 
district  but  are  associated  with  either  el  vans  or  basic  dykes."  This  state- 
ment is,  however,  much  too  general  to  be  accepted  for  the  whole  of  the  district, 
for  in  the  case  of  many  of  the  most  important  lodes  there  is  no  sign  of  any 
connection  with  intrusions  of  igneous  rock. 

In  the  greater  number  of  cases  the  fracturing  of  the  rocks  by  the  pressures 
to  which  they  have  been  subjected  by  earth  movement,  has  apparently  been 
quite  sufficient  to  allow  of  their  permeation  by  the  mineral-bearing  vapours 
from  below.  The  irregular  character  of  the  tin  deposits  seems  to  be  due 
primarily  to  the  irregular  disposition  of  these  fissures  and  fractures  through 
the  country.  The  alteration  of  the  rock  and  deposition  of  mineral  in  the 
neighbourhood  of  these  fractures  followed  no  regular  plan,  but  apparently 
occurred  wherever  local  conditions  were  favourable  to  their  permeation  by  the 
mineralising  vapours  and  solutions.  The  prevalence  of  the  occurrence  of  large 
ore  bodies  in  the  harder  greywackeb  and  sandstones  of  th€f  sedimentary  series 
and  their  scarcity  in  the  softer  and  finer-grained  schists  is  interesting  in  this 
connection,  as  it  can  easily  be  imagined  that,  owing  to  their  greater  hardness 
And  less  flexibility,  the  former  rocks  would  be  more  likely  to  form  open  Assures 
under  the  influences  of  strains,  while  the  coarseness  of  their  grain  would 
probably  afford  freer  access  to  the  permeation  of  solutions  through  their  mass. 

In  many  cases  this  irregular  disposition  of  the  fractures  which  have 
determined  the  admission  of  the  lode  material,  has  given  rise  to  large 
bunches  of  rich  ore  showing  little  trace  of  any  connection  with  other  deposits. 
Til  is  seems  to  have  been  especially  the  case  in  the  ore  bodies  found  in  the 
granite,  though  it  obtained  very  frequently  also  in  those  occurring  in  the 
sedimentary  rocks.  Large  and  rich  bodies  of  ore  have  to  all  appearance 
completely  cut  out  within  a  few  feet  of  the  surface,  leaving  no  clue  that  could 
be  traced  down  to  any  similar  and  connected  occurrence  of  ore  below.  The 
theory  of  the  introduction  of  the  mineralising  agent  in  gaseous  form,  which 
would  presumably  allow  of  their  passing  through  fissures  of  the  rock  for  long 
distances,  where  the  conditions  were  not  favourable  to  permeation  on  either 
side,  no  doubt  explains  such  occurrences.  In  many  cases  lodes,  after  apparently 
^'  petering  out "  completely,  have  been  picked  up  again  by  following  down 
narrow  strings  of  mineral,  or  by  haphazard  prospecting  at  greater  depths,  and 

*  Op.  tit,  page  45. 
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have  opened  out  into  bodies  of  as  great  or  even  greater  extent  than  those  that 
led  to  their  being  prospected.  Thus  the  Vulcan  lode  at  Irvinebank  has  been 
worked  to  a  depth  of  700  feet,  though  the  lode  was  on  two  occasions  completely 
lost  as  work  proceeded  downwards. 

III.— CHARACTER  OF  THE  MINING. 

The  irregular  manner  of  occurrence  of  the  ore  in  these  lodes  has  had  a 
marked  influence  on  the  character  of  the  mining  in  this  district.  In  the  case 
of  mineral  matter  introdufced  along  true  fissures,  extending  with  comparative 
regularity  over  considerable  distances  both  horizontally  and  vertically,  and 
carrying  lode  material  between  well-defined  walls,  or  impregnating  the  country 
rock  more  or  less  evenly  on  either  side,  a  certain  amount  of  confidence  can  be 
displayed  in  prospecting  and  development  work.  If  the  lode  becomes  too 
narrow  or  too  poor  for  profitable  working,  development  work  is  pushed  on 
either  horizontally  or  in  depth  along  the  line  of  fissure,  with  a  fair  prospect 
of  the  lode  again  widening  or  improving  in  value  along  the  same  line.  Where, 
however,  no  such  irregularity  of  disposition  of  the  ore  exists,  as  in  the  case  of 
most  of  the  Herberton  lodes,  only  the  general  run  of  the  ore  body  can  be 
followed  as  a  guide  for  fresh  prospecting  work. 

One  of  the  most  noticeable  features  of  the  ore  bodies  is  the  shortness  of 
the  shoots  in  horizontal  extent.  In  the  Launcelot  Mine  at  Newellton,  at  the 
150-feet  level,  the  lode  has  been  stoped  for  200  feet  continuously  on  ore.  The 
next  longest  working  on  a  continuous  body  is  at  the  500-feet  in  the  Vulcan 
Mine,  where  the  stope  has  been  carried  along  for  about  150  feet  on  ore.  At  the 
100-feet  level  in  the  Smith's  Creek  Mine  the  ore  was  taken  out  for  about  78 
feet  in  length.  These,  however,  are  three  of  the  longest  continuous  shoots  that 
have  been  worked  on  the  field,  the  majority  rarely  reaching  50  feet  in  length. 
Nor  do  they  often  lead  on  to  others  in  the  same  line,  connected  genetically 
with  them,  and  capable  of  being  worked  from  the  same  shaft. 

Their  want  of  length  is  often  compensated  for,  to  some  extent,  by  consider- 
able thickness,  and  bodies  of  ore,  of  nearly  the  same  dimensions  in  either 
direction,  are  of  frequent  occurrence. 

The  greatest  Kindrance  to  continuous  and  economic  mining  of  these  lodes 
is,  however,  the  want  of  continuity  of  the  shoots  of  ore  as  they  are  followed 
downwards.  Repeated  instances  of  unsuccessful  attempts  to  pick  up  large  and 
profitable  shoots  of  ore  by  driving  50  feet  or  100  feet  below  where  they  are 
being  stoped,  have  convinced  the  tin-miner  in  this  district  that  his  hopes  of 
picking  up  a  lost  lode  again  in  the  position  in  which  it  might  naturally  be 
expected,  are  more  often  disappointed  than  not.  Frequently  a  long  period  of 
prospecting  in  different  directions  has  to  be  gone  through  before  fresh  ore 
reserves  can  be  developed,  witli  often  little  or  no  indication  except  the  general 
dip  of  the  shoot  above  to  serve  as  a  guide. 

The  want  of  continuity  of  the  deposits  makes  the  economic  location  and 
proving  of  fresh  ore  reserves,  in  advance  of  those  already  developed  and  in 
course  of  extraction,  a  matter  of  the  greatest  importance.  Where  the  lodes 
follow  no  true  course,  as  such  is  understood  with  true  fissure  lodes,  and  where 
the  break  in  continuity  is  not  due  to  a  faulting  of  the  country  subsequent  to 
the  formation  of  the  ore  body,  it  is  useless  to  attempt  to  apply  rules  of 
procedure  for  finding  lost  lodes  that  have  been  framed  to  suit  well-defined  deposits 
with  definite  course  and  dip.  The  only  course  open  seems  to  be  that  universally 
adopted  by  the  experienced  tin-miner — nainely,  to  follow  the  tin  as  far  as  it  will 
lead,  in  the  hopes  of  its  making  into  another  body  of  ore,  and  when  this  can 
no  longer  be  done,  to  use  the  individual  judgment  in  prospecting  in  the  most 
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likely  place  in  the  most  economic  manner  that  cAn  be  employed.  In  this 
connection  it  seems  likely  that,  in  the  case  of  large  bodies  of  ore  like  those 
found  in  the  Vulcan,  Smith's  Creek,  and  many  other  mines  where  the  tin  is 
disseminated  with  comparative  evenness  through  an  extensive  mass  of  lode 
material,  the  diamond  drill  might  be  employed  with  advantage  by  saving 
much  profitless  driving  and  sinking,  and  allowing  of  the  opening  up  of  fresh 
ground  in  the  most  convenient  manner.  In  any  case,  the  importance  of  keeping 
development  work  well  ahead  of  present  mill  requirements  cannot  be  too 
strongly  insisted  on  with  lodes  of  this  character,  if  the  undertaking  is  to  prove 
profitable  to  the  shareholders. 

The  small  size  of  the  great  majority  of  the  lodes,  combined  with  their 
richness,  has  made  them  peculiarly  adapted  to  return  good  profits  to  small 
parties  of  working  miners.  Their  bunchiness  and  want  of  regular  continuity 
when  followed  downward  frequently  gave  rise  to  correspondingly  irregular 
methods  of  working,  often  entailing  two  or  three  handlings  of  the  ore  before  it 
could  be  brought  to  the  surface.  In  this  way  depths  were  soon  reached  at  which 
it  became  impossible  to  handle  anything  but  the  richest  ores  at  a  profit,  and  the 
majority  of  the  lodes  were  gradually  abandoned  before  any  great  depths  had 
been  reached.  Many  of  the  larger  ore  bodies,  especially  amongst  those  ocpurring 
in  the  sedimentary  rocks,  were  early  found  to  be  too  poor  for  profitable  mining 
with  the  low  price  ruling  for  tin  before  1898.  They  were  abandoned  at  shallow 
depths.  Increased  prices,  however,  inspired  the  hope  that  many  of  these  could 
be  made  to  yield  profits  if  provided  with  batteries  close  at  hand,  and  with  the 
application  of  more  up-to-date  methods  of  mining. 

It  is  lodes  of  this  character,  some  of  them  scarcely  prospected  before,  that 
have  attracted  attention  of  late  years  at  Coolgarra,  Stannary  Hills,  Koorboora, 
and  other  places.  They  have  accounted  for  a  large  proportion  of  the  increased 
yield  dming  the  last  three  years,  and  must  be  looked  to  to  maintain  the 
output  in  the  future. 

The  varied  character  of  these  lodes  demands  considerable  originality  of 
treatment  in  each  case,  both  as  to  the  method  to  be  employed  in  mining  them 
and  in  the  subsequent  treatment  of  the  ore.  The  uniform  methods  generally 
found  prevailing  on  all  mines  of  one  particular  field  must  be  diversified  here 
to  suit  the  peculiarities  of  each  lode.  There  is,  in  fact,  scope  on  this  field  for 
the  employment  of  the  best  mining  skill  available,  if  waste  of  funds  in  unprofit- 
able surface  works  and  unsuitable  mining  methods  is  to  be  avoided,  and  the 
lower  grade  propositions  are  to  be  made  remunerative. 

IV.  -HISTORICAL  AND   STATISTICAL. 

Alluvial  tin  was  first  worked  behind  the  coast  range  in  the  early  part  of 
1880,  on  Prospector's  Gully,  near  the  present  town  of  Herberton.  The  first 
lode — the  "  Gully  "  lode  of  the  Great  Northern  Freehold — was  found  a  little 
higher  up  the  same  gully  a  few  months  afterwards.  Stream  tin  had  been 
worked  previously  to  this  on  Tinaroo  Creek,  east  of  the  coast  range,  but 
apparently  it  was  not  till  the  opening  of  the  ports  of  Cairns  and  Port  Douglas 
in  1879  that  much  attention  was  paid  to  the  mineral  deposits  west  of  the  range. 
Mr.  Jack,  who  visited  the  Herberton  lodes  in  1880,  thus  describes  the  history 
of  their  discovery: — * 

This  neififhbourhood  was  described  by  Mulligan  as  stanniferous  as  much  as  six  years  ago 
(1874),  but  as  there  was  then  no  nearer  port  than  Cooktown,  the  expense  of  land  carriage  would, 
of  course,  have  rendered  the  working  of  tin  unremunerative.  Tho  harbours  of  Cairns  and  Port 
Douglas  having,  however,  at  length  been  opened,  and  the  basaltic  regions  in  the  valleys  of  the 
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Herbert  and  Barron  having  been  taken  up  in  squatting  runs,  attention  was  again  directed  to  the- 
tin  deposits.  Mr.  Atherton,  of  Emerald  End,  on  the  Barron,  having  found  stream  anri  surface 
tin  in  sufficient  quantities  to  warrant  farther  prospecting,  took  up  John  Newell  and  several 
others  from  Tinaroo  (about  30  milet  o£F)  to  the  heads  of  the  Wild  River  in  the  latter  end  of  1879. 
This  party  found  stream  tin  in  payable  quantities  in  Prospector's  Gully,  on  the  left  bank  of  the 
Wild  River,  near  the  present  township  of  Herberton.  Four  months  later  William  Jack  and 
party  explored  the  neighbourhood  of  Prospector's  Gully,  and  were  rewarded  by  the  discovery  of 
the  Great  Northern  lode.  Other  lodes  were  quickly  found  and  taken  up  by  the  miners,  who 
shortly  afterwards  rushed  the  ground. 

The  discovery  of  the  lodes  near  Herberton,  and  of  the  Great  Western  and 
other  lodes  in  the  neighbourhood  of  Watsonville,  some  5  miles  further  west,  led 
to  the  taking  up  of  a  great  many  claims  in  these  localities.     Mr.  Jack,  in  his 
first  report,  describes  as  many  as  109  in  these  two  districts.     During  the  next 
year  a  considerable  amount  of  ore  was  raised  and  stacked,  awaiting  the  erection 
of  crushing  machinery.    Crushing  began  in  1883,  and  for  the  first  year  12,405 
tons  of  stone  were  treated  for  a  return  of  2,646  tons  of  black  tin.     In  1885 
the  battery  at  Irvinebank  commenced  crushing,  chiefly  on  ore  from  the  Great 
Southern  Mine,  and  this  place  gradually  became  a  most  important  centre. 
Up  till  1890  the  mining  industry  in  these  three  localities  was  in  a  flourishing 
condition,  and  returned  15,000  tons  of  black  tin,  valued  at  £650,000.  Batteries 
were  also  erected  at  Return  Creek  in  1885,  Eureka  Creek  and  Glen  Linedale  in 
1888,  and  California  Creek  in  1890,  but  by  the  end  of  the  latter  year  they  had  all 
ceased  to  work.     From  that  time  on  the  low  prices  of  tin,  together  with  the 
exhaustion  of  the  surface  deposits,  and  the  more  readily  accessible  bodies  of 
ore,  led  to  the  closing  down  of  many  of  the  mines,  and  a  considerable  falling 
off  in  the  output  of  tin.     The  success  attending  the  opening  up  of  the  Vulcan 
Mine,  however,  in  1891,  and  the  regular  output  from  the  large  bodies  of  ore 
developed,  kept  life  in  the  district,  and  afforded  the  sinews  of  war  for  continuous 
prospecting.    From  1891  to  1902  the  Vulcan  Mine  furnished  more  than  half  the 
total  return  of  lode  tin  from  the  whole  field,  with  an  average  yearly  output  of 
nearly  460  tons. 

The  sudden  increase  in  the  value  of  tin  in  1898  led  to  a  marked  revival 
of  interest  in  the  field,  and  was  followed  by  the  formation  of  a  number  of 
companies.  The  aim  of  these  companies  was  to  secure  groups  of  abandoned  or 
languishing  mines,  with  the  intention  of  developing  and  working  them  in  a 
more  systematic  manner  than  had  been  attempted  previously. 

Of  these  companies  the  Coolgarra  Company  at  Return  Creek,  the  Stannary 
Hills  Company  at  Eureka  Creek,  the  Launcelot  Company  at  Newellton,  the 
Great  Northern  Company  at  Herberton,  and  the  Cuprite  Company  at 
Irvinebank,  have  been  the  most  active,  while  the  mines  at  Koorboora  have 
been  vigorously  prospected  by  the  Irvinebank  Mining  Company. 

At  this  latter  place  a  10-head  battery  was  erected  near  the  Shakespeare 
Mine  in  1899.  It  has  been  working  with  fair  regularity  since,  and  has 
crushed  some  11,500  tons  of  ore  for  a  return  of  341J  tons  of  black  tin,  valued 
at  £19,416. 

The  Coolgarra  Company  having  erected  a  new  10-head  battery  on  Return 
Creek,  commenced  crushing  in  March,  1901,  and  continued  with  little  inter- 
ruption till  September  of  1903.  There  had  been  no  crushings  at  this  place 
since  1888.  The  total  for  the  last  period  was  21,879  tons  of  stone  for  a 
return  of  473  tons  of  black  tin,  valued  at  £22,646.  The  greater  portion  of  this 
stone  has  come  from  the  Alhambra  Mine.  The  low  grade  of  this  ore  compelled 
the  closing  down  of  the  mine  in  September  last. 

The  Stannary  Hills  Company  secured  the  most  important  mines  on  Eureka 
Creek,  which  had  been  abandoned  since  1893.     A  tramline  connecting  these 
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mines  with  the  Chillagoe  Railway  line,  14  miles  off,  and  with  a  20-head  battery 
on  the  Walsh  River,  5  miles  further  east,  has  since  been  completed.  The  survey^ 
of  the  line  was  commenced  in  1898,  and  the  construction  completed  in  1902. 
The  battery  commenced  crushing  in  August  of  last  year,  and  up  to  the  end  of 
the  year  had  put  through  5,660  tons  of  stone  for  a  return  of  209  tons  17  cwt.  of 
black  tin,  valued  at  £15,848. 

The  Launcelot  Mine,  near  Newellton,  on  the  Dry  River,  7  miles  south-west 
of  Herberton,  was  discovered  about  1895  by  Harrod,  and  some  good  crushings^ 
were  obtained  from  it  at  the  Bischoff  Mill.  In  1899  the  mine  was  bought  by 
Mr.  C.  C.  Clotten,  of  Frankfort,  and  the  property  floated  into  a  company  called 
the  Launcelot  Tin  Mines.  A  large  dam  was  constructed  on  the  Dry  River,  and. 
dressing  machinery  for  a  5-head  battery  imported  from  Germany.  The  erection 
of  this  machinery  was  completed  by  the  end  of  1901,  and  crushing  commenced 
in  May,  1902.  Three  shafts  have  been  sunk  to  a  depth  of  150  feet,  and  up  to- 
the  end  of  1903  4,190  tons  of  ore  have  been  crushed  for  a  return  of  494  tons 
of  black  tin,  valued  at  £28,234.  The  company  have  since  commenced  to  further 
gink  their  shaft,  and  are  proceeding  with  the  erection  of  an  additional  10-head. 
of  stamps. 

The  Great  Northern  Company  commenced  to  sink  the  shaft  on  the 
"  Eastern  "  lode  of  the  Great  Northern  Freehold,  near  Herberton,  which  had 
been  full  of  water  since  1891,  in  June  1901.  It  was  sunk  from  the  400-feet^to- 
the  700-feet  level,  and,  during  the  present  year,  the  lode  was  again  intersected 
at  that  depth  by  a  short  drive  from  the  bottom  of  the  shaft.  A  battery  is  now 
in  course  of  erection  to  treat  the  ore  thus  developed. 

The  Cuprite  Company,  at  Watsonville,  secured  a  block  of  ground  on  the 
hills  to  the  south  of  the  township  of  Watsonville,  embracing  a  number  of  the- 
best-producing  mines  in  this  neighbourhood.  Since  1899  they  have  done  a, 
considerable  amount  of  prospecting,  but  so  far  without  much  success. 

In  addition  to  these  new  batteries  on  old  mines,  there  is  to  be  noted  the- 
finding  of  the  Si^ith's  Creek  Mine  dm-ing  the  latter  end  of  1901,  and  the 
erection  of  a  battery  consisting  of  three  Huntingdon  mills  and  modern  dressing- 
machinery.  This  mine  commenced  crushing  in  January,  1903,  and  since  then 
has  turned  out  585  tons  of  tin,  valued  at  £41,093,  from  18,674  tons  of  stone. 
Unfortunately,  the  lode  has  been  lost  below  the  100-feet  level,  and  at  present 
there  is  no  further  ore  in  sight,  but  with  further  prospecting  it  may  be 
expected  that  additional  reserves  will  be  found,  and  the  life  of  the  mine- 
continued. 

The  addition  to  the  field  of  the  new  crushing  power  detailed  above  has 
led  to  a  marked  increase  in  the  output  of  tin  for  the  last  three  years.  For  the- 
three  years  preceding  1901  the  average  yield  was  a  little  over  600  tons  of 
black  tin  per  annum.  Since  then  it  has  rapidly  increased,  till  for  last  year  it 
totalled  some  2,268  tons,  or  nearly  three  and  arhalf  times  the  former  yield. 

The  increase  in  the  amount  of  stone  crushed  is  even  more  noticeable,  the 
average  percentage  of  the  ore  having  been  reduced  by  over  two-fifths.  This 
is  clearly  shown  by  the  table  giving  the  yield  of  the  field  from  the  commence- 
ment of  crushing  (Table  I.).  The  reduction  is  accounted  for  by  the  fact  that 
the  increased  value  of  the  metal,  combined  with  the  erection  of  up-to-date  mills 
in  close  proximity  to  large  bodies  of  ore,  has  allowed  of  the  profitable 
treatment  of  large  quantities  of  stone  which  would  have  been  too  poor  to  pay 
under  the  old  conditions  of  low  values  and  long  haulage  to  the  mills. 

Notwithstanding  this  large  inci^ease  in  the  output  of  lode  tin,  none  of  the- 
new  ventures  have  as  yet  been  able  to  become  dividend-paying.  The  expenseer 
of  the  large  amount  of  surface  work  in  the  erection  of  mills,  winding  machinery,. 
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and  tramways,  have  been  verj  heavy,  and  in  many  cases  the  returns  have  not 
been  up  to  expectations.     The  want  of  continuity  of  the  ore  bodies,  and  the 
difficulties  of  estimating  reserves,  has  been  the  source  of  great  trouble  in 
preventing  the  mills  from  being  regularly  supplied,  and  has  greatly  added  to 
the  cost  of  mining.    The  Coolgarra  Company  closed  down  in  September  of  last 
year,  and  the  Smith's  Creek  Mine  had  crushed  all  their  available  ore  by  the 
end  of  the  year.    The  Stannary  Hills  crushings  have  not  tiuned  out  up  to  the 
expectations  created  by  the  estimates  of  value  and  quantity  reported  from 
time  to  time  from  the  mine.    Only  at  the  Launcelot  Mine,  and  at  Eoorbooray 
have  the  crushings  been  both  regular  and  of  good  value,  and  in  the  case  of  the 
former  the  greater  portion  of  the  profits  has  been  absorbed  in  providing  capital 
for  further  development. 

The  following  table  gives  the  amount  of  stone  crushed  and  tin  obtained 
in  the  Herbert  on  District  from  the  year  1883  to  the  year  1903,  both 
inclusive : — 

TABLE    I. 

Amounts  of  Stone  Crushed  and  Qlaok  Tin  Obtained,  Herberton  District, 

FROM  1883  to  1903. 


Year. 


1883 
18S4 
1885 
1886 
1887 
1888 
1889 
1890 
1891 
1892 
1898 
1894 
1896 
1896 
1897 
1898 
1899 
1900 
1901 
1902 
1903 


Stone 
Crushed. 

Tield  of 
Tin  Ore. 

Percentage. 

Value. 

1 

Value  per 

Ton  ot  Black 

Tin. 

lonp. 

Toni). 

k 

£ 

12,405 

2,64(» 

21-3 

'    No  records 

No  records 

11,031 

1,902 

17-25 

1            ** 

•» 

12,834 

2,096 

16-32 

1 

»> 

14,816 

2,198 

14-8 

tf 

ft 

12,142 

1,508 

12-42 

»» 

«» 

11,169 

1,390 

1170 

76,400 

50 

14,476 

1,560 

11-02 

90,000 

49  108. 

13,700 

1,699 

123 

104,050 

49  188. 

6,718 

1,063 

15-8 

68,850 

60 

9,481 

1,181 

12-46 

(»9.450 

50 

9,749 

1,215 

12-46 

72,000 

45 

7,211 

1,250 

17-33 

67,300 

35 

e,779 

1,036 

15-28 

i          43,300 

SO 

6,630 

747 

11-26 

31,770 

SO 

7,128 

749 

lO-ol 

27,967 

SO 

5,306 

508 

9-57 

16.618 

32-71 

7,135 

('»82 

9-57 

40,865 

59-90 

6,544 

6(>5 

10-16 

40,310 

60-61 

15,268 

910 

5-0(» 

46,733 

69-79 

26,]90 

1,524 

5-82 

76,462 

50-17 

51,577 

2,26S 

4-39 

135,735 

59-84 

v.— THE  MINES. 

(l.)-THE  HERBERTON  DISTRICT. 

Tlie  lodes  in  the  neighbourhood  of  Herberton  were  vigorously  worked  for 
the  first  ten  years  after  their  discovery.  Several  shafts  were  sunk,  reaching 
in  the  case  of  the  Great  Northern  lodes  to  depths  of  400  feet  and  500  feet. 
During  this  period,  according  to  the  official  returns,  these  lodes  produced  some 
6,704  tons  of  black  tin,  valued  at  about  £335,200.  Of  this  the  two  lodes  on 
the  Great  Northern  Freehold  produced  4,130  tons,  and  the  remaining  lodes 
2,574  tons.  Mr.  Jack  inspected  these  mines  in  1883,  and  in  his  report  describes 
some  66  different  claims.  At  that  time  the  deepest  workings  were  on  the 
Great  Northern  lodes,  at  depths  of  60  feet  and  124  feet.  The  exhaustion  of 
the  surface  deposits  and  the  difficulties  generally  experienced  in  picking  up 
the  lodes  when  lost,  led  to  the  gradual  abandonment  of  most  of  these  mines. 
For  the  next  ten  years,  from  1891  to  1900,  the  return  of  tin  amounted  to  only 
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590  tons.  Lode  mining  practically  ceased  in  1899,  and  was  not  renewed  till 
the  middle  of  1901.  The  shaft  on  the  Great  Northern  "Eastern  Lode"  was 
then  bailed  out,  and  the  sinking  of  the  shaft  recommenced. 

This  was  the  only  mine  working  at  the  time  of  my  visit,  and  consequently 
was  the  only  point  at  which  the  manner  of  occurrence  of  the  tin  in  these  lodes 
could  be  studied  in  detail. 

The  lodes  lie  mostly  among  the  hills  to  the  east  of  the  town,  all  within 
an  area  of  about  2  square  miles. 

The  country  rock  is  a  normal  biotite  granite,  which  is  traversed  by 
numerous  dykes  of  a  pinkish  or  whitish  elvan.  The  ore  bodies  seem  to  have 
been  exceedingly  irregular  in  character,  but  to  have  afforded  wonderfully  rich 
ore  on  the  whole.  The  total  stone  treated  for  the  first  ten  years  shows  an 
average  of  black  tin  of  over  21  per  cent,  for  over  32,000  tons  of  stone.  Of 
these  lodes  the  St.  Patrick,  Bradlaugh,  Southern  Cross,  Wild  Irishman,  and 
Black  King  were  the  better  known,  but  as  none  of  them  had  been  working 
except  occasionally  in  a  desultory  way  for  some  years  previous  to  my  visit,  I 
found  it  practically  impossible  to  obtain  any  reliable  information  about  them. 

Table  II.  gives  the  official  returns  of  ore  crushed  from  the  mines  near 
Herberton  as  far  as  they  have  been  recorded. 

TABLE  II. 
Official  Returns  of  Orb  from  Mines  (I/Rushino  at  Herrerton  from  1883  to  1903. 

( Abttracted  from  Wardens*  Reports.) 


Totnl  from  nil  Mines, 

Crushed  at  Herberton 

Company's  Mill. 

Great  Northern  Company's 
Gully  Lode. 

Great  Northern  Company's 
£H8t  Lode. 

Year. 

Stone. 

Black  Tin. 

Stone. 

Bhick  Tin. 

Stone 

Black  Tin. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

1883          

8,950 

1,889 

4,500  tons  of  stone  gave  1, 

both  I 

,240  tons  of  black  tin  from 
nines. 

1884         

8,965 

1,609 

1,400 

420 

600 

160 

1885         

2,423 

563 

1,400 

400 

300 

100 

1886         

2,869 

530 

800 

240 

180 

42 

1887         

2,519 

560 

a50 

130 

950 

236 

1888         

2,222 

506 

600 

180 

1,000 

300 

1889         

2,063 

454 

99 

40 

1,161 

314 

1890         

2,550 

658 

1,200 

336 

1891         

1,290 

232 

980 

196 

1892         

1,451 

137 

•  •  V 

1893         

723 

153 

1894         

869 

128 

1895         

443 

44 

1896         

583 

54 

1897         

211 

37 

189S         

608 

37 

1899-19a3 

•  •  • 

•  •  • 

Totals     ... 

38,739 

7,491 

5,149 

1,860 

6,371 

1,674 

Thb  Great  Northbrn  Frebhold. 

The  workings  on  this  property,  which  is  60  acres  in  extent,  are  within  ball 
a  mile  of  the  town  of  Herberton.  The  ground  was  taken  up  in  1880  as  Mineral 
Selection  No.  2824,  and  subsequently  became  freehold  under  the  old  Mining 
Act  of  that  date.  There  are  two  main  lodes,  the  "  Gully  "  lode,  on  Prospector's 
Gully,  the  first  found  in  the  district,  and  the  "  Eastern  "  lode,  situated  about 
300  yards  further  up  the  creek,  in  an  east-by-south  direction. 
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The  Gully  Lode  has  been  worked  to  a  vertical  depth  of  550  feet,  but  baa 
lain  idle  since  1894,  the  main  shaft  having  since  collapsed  and  become 
unworkable.  The  outcrop  of  the  lode  strikes  a  little  east  of  north  for  a  length 
of  about  3  chains,  and  shows  a  dyke  of  elvan  running  along  its  eastern  wall. 
Plans  of  the  mine  show  that  the  lode  material  was  associated  with  this  elvan 
dyke  in  the  lower  levels,  and  the  junction  of  the  latter  with  the  granite  appears 
to  have  formed  the  line  of  weakness  along  which  the  mineralising  agents  foimd 
access  from  below.  The  official  returns  from  this  mine  show  a  total  of  1,410 
tons  of  black  tin,  of  a  value  of  about  £70,500  for  the  515  feet  of  sinking.  Thia 
ore  was  obtained  from  5,148  tons  of  stone,  showing  an  average  of  over  36  per 
cent.  This  stone  was  all  crushed  between  the  years  1884  and  1889.  The 
greater  proportion  was  obtained  above  the  250-feet  level,  after  reaching  which 
the  lode  became  much  smaller  and  poorer,  though  the  stone  crushed  in  the  last 
three  years  averaged  22  per  cent. 

.  The  Eastern  Lode  has  been  been  worked  to  a  vertical  depth  of  550  feet, 
and  during  last  year  was  again  met  in  a  drive  from  the  main  shaft,  at  a  depth 
of  700  feet.  The  lode  formed  a  prominent  outcrop  on  the  surface,  rimning 
north  and  south  for  about  120  feet,  with  a  width  of  about  18  feet  at  its  southern 
end.  The  outcrop  terminated  abruptly  either  way,  with  no  sign  of  its 
continuation  to  north  or  south.  The  outcrop  ore  was  removed  in  an  open 
quarry  going  into  the  hill  in  a  southerly  direction.  This  quarry  has  levelled 
the  surface  formerly  occupied  by  the  outcrop  ore,  leaving  a  wall  of  granite  on 
the  east.  To  the  south  it  terminates  against  another  wall  of  barren  granite. 
The  ore  was  stoped  out  by  three  shafts  to  a  depth  of  from  50  to  80  feet. 
The  northernmost  of  these  subsequently  became  the  main  shaft.  At  a  depth  of 
50  feet  it  met  a  flat  slide  dipping  to  the  north,  which  cut  off  the  tin  completely 
below  the  surface  workings.  The  north  shaft  was  then  sunk  through  barren 
ground  for  100  feet  before  meeting  good  ore  again  at  the  150-feet  level. 
The  shaft  was  completed  to  the  200-feet  level  in  1884,  and  winding  machinery 
erected  in  1886.  At  the  200-feet  level  the  shoot  of  ore  ran  for  about  100  feet 
north  of  the  shaft,  and  25  feet  south  of  the  shaft,  and  was  from  10  to  20  feet 
wide,  but  of  very  irregular  cross  section.  It  was  stoped  on  the  south  side  of 
the  shaft,  to  which  it  inclined  steeply  as  it  was  followed  up  in  a  wide  irregular 
stope.  The  slide  passed  through  in  the  shaft  was  again  met  with  in  this  stope 
at  a  point  about  80  feet  south  of  the  sliaft,  and  about  100  feet  above  the  level. 
This  stope,  known  as  the  "  south  stope,"  afforded  an  immense  quantity  of  rich 
ore.  Below  the  200-foet  level  the  greater  portion  of  the  ore  came  from  north  of 
the  shaft,  which  was  continued  on  vertically  to  the  400-feet.  At  the  300-feet  the 
shoot  of  ore  was  about  65  feet  in  length  and  10  feet  in  breadth,  but  below  this 
point  it  became  much  smaller,  and  was  followed  down  by  a  winze  to  the 
400-feet  level,  where  it  was  about  70  feet  in  length  and  10  to  12  feet  in  width. 
Froicn  the  400-feet  the  ore  was  followed  down  by  two  irregular  winzes  to  the 
450-feet  level,  and  subsequently  by  another  irregular  winze  to  the  500-feet 
level.  The  ore  body  below  the  400-feet  was  comparatively  poor  and  small,  and 
was  finally  abandoned  in  1892.  The  mine  remained  idle,  except  for  a  little 
tributing  in  the  upper  stopes,  till  1901,  when  the  shaft  was  again  bailed  out 
and  sinking  continued.  During  last  year  the  lode  was  again  met  with  at  the 
700-f eet  level,  in  a  drive  north  from  the  bottom  of  the  shaft. 

The  official  returns  of  ore  from  this  mine  show  that,.  6,371  tons  of  stone 
'were  crushed  for  a  yield  of  1,674  tons  of  black  tin  between  the  years  1884  and 
1891.  This  gives  an  average  of  26  per  cent,  for  all  stone  crushed,  and  a  gross 
value  of  about  £63,700.  In  addition  to  this,  a  considerable  amount  (perhaps 
2,000  tons),  was  crushed  in  1883,  of  which  there  is  no  exact  record. 
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The  ore  from  this  mine  is  very  coarse-grained,  occurring  in  association  with 
quartz  and  a  black  serpentinous  mineral.  The  lode  does  not  occur  along  any 
well-defined  course,  and  shows  no  signs  of  being  connected  with  any  fault  or 
fracture  in  the  granite.  Owing  to  the  good  standing  qualities  of  much  of  the 
ground,  very  little  timber  has  been  used,  and  consequently  a  gr«at  portion  of 
the  old  workings  can  still  be  examined.  The  ore,  where  richest,  occurred  in 
large  lumps  and  veins  of  cassiterite  associated  with  a  clean  white  quartz.  In 
many  parts  of  the  mine  the  lode  has  been  left  as  large  masses  of  white  quartz, 
too  poor  in  tin  to  work.  This  white  quartz  is  seen  to  pass  gradually  into  altered 
granite  rock,  carrying  less  quartz,  and  showing  serpentinisation  of  some  of  its 
mineral  constituents.  This  gives  rise  to  a  dark-black  amorphous-looking  rock, 
always  regarded  as  lode  formation  by  the  miners.  As  the  outside  edge  of  the 
lode  is  approached,  the  alteration  of  the  granite  becomes  less  and  less,  passing 
rapidly,  but  with  easily  recognisable  gradation  into  the  unaltered  granite.  The 
bounding-planes  of  the  lode  formation  are  exceedingly  irregular,  giving  the 
lode  a  widely  differing  cross  section  at  every  level.  The  lode  formation  is 
without  doubt  a  result  of  the  alteration  of  the  granite  rock  by  the  influence 
of  mineralising  agents  which  have  been  introduced  into  it  subsequent  to  its 
solidification. 

(2.)-WATS0NVILLE  DISTRICT, 

Watsonville  township  lies  about  5  miles  due  west  of  Herberton,  on  the 
western  fall  of  the  main  divide.  It  is  in  the  drainage  area  of  the  Walsh  River, 
which  flows  about  2  miles  to  the  north  of  it.  From  the  time  of  the  first 
discovery  of  the  lodes  on  the  hills  to  the  east  and  south  of  the  town,  up  till 
the  year  189G,  these  mines  were  worked  with  great  success,  the  annual  return 
from  the  Bischoff  Mill,  on  the  Walsh  River,  being  about  250  tons  of  black  tin, 
of  an  average  yearly  value  of  about  £10,000.  The  mines  were  mostly  worked 
by  small  parties  of  men,  holding  small  areas,  and  working  with  primitive 
appliances.  The  workings  generally  followed  down  narrow  shoots  of  ore,  often 
in  a  very  irregular  manner,  necessitating  two  or  three  handlings  before  the 
ore  could  be  landed  at  the  siu'face.  It  had  then  to  be  carted  to  the  mill  on  the 
Walsh  River,  a  distance  of  2  miles  from  the  nearest  mines,  over  bad  roads. 
The  average  value  of  the  ore  for  the  fifteen  years  from  1882  to  1896  was  a 
little  over  16  per  cent,  for  26,531  tons  of  stone.  Mr.  Jack  visited  these  mines 
in  1883,  and  described  36  lodes  in  his  report  on  the  district.  Many  of  these 
were  worked  continuously  for  some  years,  but  the  greater  number  were 
gradually  abandoned  as  the  surface  deposits  were  worked  out,  and  the  attempts 
to  locate  the  lodes  at  greater  depths  became  too  expensive  for  the  means  at  the 
disposal  of  the  miners.  The  rapid  fall  in  the  price  of  tin  in  1893  materially 
aided  the  gradual  abandonment  of  the  mines.  At  the  time  of  Mr.  Skertchly's 
visit  in  1895  only  a  very  few  were  being  worked,  and  they  only  in  a  desultory 
way.  The  yield  of  tin  also  fell  rapidly,  till,  for  the  years  1900  to  1902,  it  only 
averaged  some  30  tons  annually.  During  last  year  (1903),  the  Bischoff  mill 
crushed  821  tons  of  stone  for  a  yield  of  65  tons  of  tin,  valued  at  £4,854. 

At  the  time  of  the  writer's  visit  to  the  field,  the  only  work  being  done  was 
the  stoping  of  ore  at  about  100  feet  depth  in  the  Montgomery  shaft  on  the 
top  of  the  hill,  to  the  west  of  the  Great  Western  Mine.  The  ore  here  was  being 
followed  down  as  a  narrow  shoot  with  a  very  irregular  downward  course  by 
irregular  workings  necessitating  three  handlings  of  the  ore  before  it  reached 
the  surface.  It  consisted  of  altered  porphyry  rock,  silicified  and  impregnated 
with  grains  of  tin.  There  were  no  walls  to  the  lode,  which  apparently  followed 
no  defined  course,  the  ore  merging  gi'adually  on  all  sides  into  barren  rock.  It 
was  evidently  being  followed  only  by  the  exercise  of  the  greatest  care  in 
observing  where  the  rock  was  barren  and  where  tin-bearing. 
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The  ore  shoots  in  this  district  were  apparently  narrow  and  very  irregular, 
both  in  shape  and  richness,  at  different  levels.  The  ore  seems  to  have  occurred 
in  bunches,  elongated  generally  in  a  more  or  less  vertical  direction,  and 
separated  from  each  other  in  the  vertical  line  by  patches  of  barren  rock  which 
had  to  be  sunk  through  before  other  bunches  of  ore  could  be  picked  up. 

Their  positions  seem  to  have  been  determined  by  the  jointing  of  the 
country  rock,  and  its  alteration  to  lode  matter  by  the  admission  of  mineralising 
agents  from  below. 

Mr.  Jack,  in  his  report,  published  a  map  showing  the  topographical  features 
of  the  neighbourhood  and  the  boundaries  of  the  different  formations.  Mr. 
Skertchly,  in  his  report^  reproduces  this  map,  with  a  little  added  detail,  and 
also  gives  considerable  information  about  some  of  the  most  important  mines, 
with  plans  showing  details  of  the  work  done  up  to  that  time.  Since 
Mr.  Skertchly's  visit  very  little  work  has  been  done  on  any  of  these 
mines.  The  lodes,  occur  both  in  the  porphyry  on  the  hill  to  the  south  of  the 
town,  and  in  the  greywackes  and  slates  to  the  east.  Of  the  former,  the 
Caledonia,  King  of  the  Ranges,  Great  Western,  Stewart's  T.,  and  Chance  mines 
were  the  largest  producers,  and  of  the  latter  the  North  Australian  group  and 
Federation  group.  The  greater  number  of  the  mines  on  the  hill  to  the  south  of 
the  town,  including  the  Great  Western,  Stewart's  T.,  Chance,  and  Cuprite 
Mines  were  consolidated  in  1890  into  one  company,  and  an  attempt  made  to 
work  them  again.  The  main  adit  on  Stewart's  T.  Mine  was  continued 
towards  the  Great  Western  Mine,  but  apparently  without  finding  any 
important  bodies  of  ore.  This  work  was  in  abeyance  at  the  time  of  my  visit 
to  the  field,  but  I  understand  has  been  resumed  again  since. 

(3.)-THE  IRVINEBANK  DISTRICT. 

The  township  of  Irvinebank  lies  about  8  miles  west-south-west  of 
Watson ville,  on  Gibb's  Creek.  After  the  erection  of  the  battery  in  1884,  it 
became  one  of  the  chief  mining  centres  of  the  tinfield,  and  since  the  starting  of 
the  Vulcan  Mine  in  1891  it  has  been  the  leading  industrial  centre.  The  battery 
now  consists  of  30  head  of  stamps,  with  numerous  dressing  appliances  and 
smelting  plant  attached.  The  Great  Southern  and  Red  King  Mines  lying  near 
together  about  2  miles  south  of  the  town,  furnished  the  great  bulk  of  the  tin 
for  the  first  few  years,  and  subsequently  the  Old  Tornado,  Comet,  Adventure, 
Pandora,  Columbia,  and  many  other  smaller  mines  contributed  largely  to  the 
returns.  In  1890  the  Vulcan  Mine  w^as  purchased  by  the  present  company,  and 
since  then  has  yielded  the  great  bulk  of  the  tin,  aggregating  for  the  next  ten 
years  5,066  tons  out  of  a  total  of  5,730  for  the  whole  of  this  district.  The 
remaining  mines  all  failed  to  afford  sufficiently  large  bodies  of  ore  when  sunk 
upon  to  allow  of  their  being  worked  to  any  depth.  The  deepest  was  not 
prospected  to  more  than  300  feet  from  the  surface. 

The  total  return  of  stone  for  the  district  for  the  six  years  prior  to  the 
opening  up  of  the  Vulcan  Mine  shows  an  average  of  11.9  per  cent,  tin  from 
about  28,000  tons  of  stone.  The  Vulcan  stone  shows  an  average  of  10.9  per 
cent,  for  about  55,000  tons  of  stone.  l*he  great  size  of  the  ore  bodies,  and  the 
richness  of  the  ore  in  this  lode  has  allowed  of  its  being  worked  almost 
continuously  to  the  600-feet  level,  notwithstanding  that  the  lode  has  been 
several  times  completely  lost,  and  only  found  again  by  persistent  prospecting 
at  great  expense. 

The  majority  of  the  lodes  lie  within  a  few  miles  of  the  battery  round 
which  the  township  has  grown  up.  The  country  is  rough  and  hilly,  and  the 
making  and  up-keep  of  roads  for  carting  ore  are  expensive  items.  Timber  for 
mining  is  abundant. 
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The  geological  formation  of  the  country  amongst  which  the  lodes  in  lais 
neighbourhood  occur,  is  a  series  of  folded  greywackes,  quartzites,  and  slates. 
These  rocks  strike  generally  about  north  and  south,  dipping  at  high  angles, 
often  almost  vertically.  The  bulk  of  the  ore  deposits  occur  in  the  coarser 
quartzites  and  greywackes.  They  resemble  those  found  in  the  igneous  rocks  in 
the  manner  in  which  lode  material  merges  into  barren  rock  with  no  break  of 
continuity  between  the  two,  and  oft«n  in  the  bunchiness  and  irregularity  of 
disposition  of  the  ore.  This  latter  character  is  not,  perhaps,  so  marked  or  so 
imiversal.  The  rock  fractures  seem,  in  the  cases  of  the  sedimentary  beds,  to 
have  been  more  continuous  or  more  closely  set  together,  and  to  have  allowed 
of  the  formation  of  more  continuous  shoots  of  ore. 

The  lode  material  is  generally  a  fine-grained  green  chloritic  rock,  which 
weathers  to  a  rusty-red  on  the  surface,  thus  giving  an  indication  to  the 
prospector  of  the  presence  of  a  lode.  Under  the  microscope  it  shows  a  complex 
mixture  of  grains  of  green  chlorite  and  colourless  quartz,  through  which  are 
scattered  grains  of  magnetite  and  crj-stals  of  tin,  often  massed  together  in 
bunches  or  along  veins.  This  material  is  evidently  the  result  of  the  alteration 
in  situ  of  the  original  sedimentary  rock  by  the  ascension  into  it  of  mineralising 
agents  from  below.  The  silicate  minerals  have  been  attacked  and  replaced  by 
secondary  quartz  and  chlorite,  and  the  tin  and  magnetite,  with  lesser  amounts 
of  bismuth  sulphide,  galena,  and  copper  pyrites  have  been  deposited  amongst 
them. 

The  Vulcan  Mine. 

The  Vulcan  Mine  lies  on  the  northern  side  of  Gibb^s  Creek,  about  half  a 
mile  below  the  township  of  Irvinebank.  The  outcrop  is  near  the  eastern  edge 
of  a  belt  of  greywacke  rocks,  which  strike  roughly  north  and  south,  and  stand 
almost  vertically.  This  belt  of  coarser-grained  rocks  is  about  5  chains  in 
width,  and  is  bounded  on  the  east  and  west  by  slates  and  schists. 

The  lode  has  been  worked  to  a  depth  of  800  feet  from  a  vertical  shaft  sunk 
on  the  edge  of  the  greywackes,  about  150  feet  south-east  of  the  outcrop  of  the 
lode,  and  by  levels  driven  from  the  shaft  at  depths  of  about  100  feet  apart. 

The  size  and  shape  of  the  ore  body  vary  greatly  at  different  levels,  being 
on  an  average  about  40  feet  in  length  by  20  feet  in  breadth,  but  of  very 
irregular  section.    It  has  a  general  dip  to  the  south-west  at  a  steep  angle. 

The  outcrop  was  on  the  eastern  fall  of  a  ridge,  and  was  taken  out  by  shafts 
sunk  on  the  lode,  and  by  an  adit  from  the  side  of  the  hill  about  80  feet  lower 
down.  The  ore  body  at  the  outcrop  measured  about  38  feet  in  length  by  about 
16  feet  in  width.  The  main  vertical  shaft  was  sunk  from  near  the  entrance  of 
this  adit.  The  shoot  of  ore  went  vertical  to  the  adit  level.  It  then  underlay 
steeply  to  the  west-north-west,  following  the  line  of  strike  of  its  greatest 
length,  and  increasing  gradually  in  size  as  it  was  followed  down.  At  the 
100-feet  level  in  the  shaft  this  lode  had  increased  to  70  feet  in  length  by  25 
feet  in  width.  At  the  200-feet  level  in  the  shaft  a  drive  was  put  in  to  catch 
the  shoot  of  ore  underneath  the  eastern  end  of  the  stope  at  the  100-feet,  but 
failed  to  get  any  tin.  By  the  time  it  had  been  stoped  down  to  the  180-feet  level 
in  the  shaft,  the  ore  body  had  opened  out  to  85  feet  in  length  by  30  feet  in 
width.  It  had  produced  2,357  tons  of  black  tin,  valued  at  £65,784,  from 
some  15,020  tons  of  stone,  within  260  feet  of  the  outcrop,  and  had  paid  £28,013 
6s.  8d.  in  dividends. 

Owing  to  the  splendid  standing  quality  of  the  ground  in  which  this  lode 
occurs,  the  stope  from  which  this  ore  was  taken  remains  as  an  enormous 
cavern,  85  feet  in  length  by  30  feet  in  width  at  its  base,  and  tapering  up  from 
the  180-feet  level  to  the  adit  level  180-feet  above,  where  the  roof  has  been 
timbered  over  to  prevent  accidents  from  falling  stones. 
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Aa  the  ore  web  carried  down  from  about  the  180-feet  level,  it  graduallj 
gave  pla«e  to*  barren  rock.  The  splendid  ore  body  worked  above  gave  place 
to  a  few  small  veins  of  ore  leading  down  in  different  directions. 

One  small  vein  was  followed  down  on  the  western  end  of  the  shoot  by  a 
winze  dipping  steeply  to  the  south-west.  This  vein  gradually  opened  out  till 
at  the  280-feet  level — i.e.,  100  feet  lower  down,  it  measured  38  feet  in  length 
by  26  feet  in  width.  Below  this  point  it  decreased  again  rapidly,  and  "  petered 
out  '*  entirely  at  the  320-feet  level.  A  second  narrow  vein  leading  down  from 
the  north-eastern  side  of  the  180-feet  level  was  followed  down  by  a  winze, 
dipping  at  about  45  degrees  to  the  north-east,  at  a  depth  of  about  100  feet 
below  the  floor  of  the  big  stope;  this  opened  out  in  another  large  body  of  ore 
which  has  since  been  worked  in  the  adjoining  Tornado  Mine. 

An  attempt  was  made  to  pick  up  the  lode  that  "  petered  out "  at  the 
320-feet  level  in  the  Vulcan  Mine  by  a  drive  from  the  shaft  at  the  400-feet 
level.  This  drive  failed  to  And  tin  under  the  stopes  above,  and  a  great  deal  of 
prospecting  by  means  of  drives  and  crosscuts  in  all  directions  was  carried  out 
before  tin  was  again  found.  Meanwhile,  the  ore  was  supposed  to  have 
completely  "  duffered  out." 

By  a  lucky  inspiration,  a  crosscut  was  put  in  in  a  south-westerly  direction, 
at  a  point  where  there  had  been  a  strong  inrush  of  water  in  driving  the  level, 
along  an  open  seam  in  the  country  rock,  the  manager  suspecting  that  the 
flooding  of  water  had  some  connection  with  the  existence  of  an  ore  body  in  that 
direction.  Tin  was  first  found  60  feet  west  of  where  the  lode  was  lost  at  the 
higher  level.  This  prospect  soon  opened  out  into  a  body  of  ore  40  feet  in 
length  by  16  feet  in  width.  On  being  stoped  upwards  it  rapidly  contracted, 
and  40  feet  above  the  level  had  completely  "  petered  out." 

The  ore  body  at  the  400-feet  level  had  thus  apparently  shifted  bodily  60 
feet  to  the  south-west,  with  no  aparent  connection  between  the  two  portions, 
except  the  open  seam  along  which  the  circulation  of  the  water  was  taking  place. 

Below  the  400-feet  level  the  ore  body  has  been  stoped  underhand  to  the 
550-feet  level,  and  has  turned  out  an  enormous  quantity  of  ore.  At  the 
500-feet  level  the  still  open  stope  measured  150  feet  in  length  by  25  feet  in  width, 
and  forms  a  cavern  extending  up  to  above  the  400-feet  level,  and  completely 
open.  At  the  550-feet  level  two  horses  of  barren  rock  have  come  in,  dividing 
the  shoot  into  three  ore  bodies.  The  centre  body  has  been  followed  down  by  a 
winze  to  the  600-feet  level  from  the  shaft,  down  which  the  ore  is  passed,  and 
around  which  it  is  being  stoped. 

At  the  600-feet  level  it  was  about  50  feet  in  length  by  30  feet  in  width, 
and  has  been  stoped  downward  for  another  40  feet,  when  it  completely 
disappeared  in  the  country  rock.  The  western  shoot  of  ore  from  the  big 
stope  was  followed  as  a  narrow  pipe  to  the  750-feet  level,  where  it  was  met  by 
a  prospecting  drive  from  the  shaft,  which  has,  however,  failed  to  pick  up  any 
large  bodies  of  ore.  A  small  body  met  with  under  the  eastern  end  of  the  big 
stope,  on  being  stoped  up  for  a  short  distance,  was  lost  in  the  rising,  which 
was  broken  through  into  the  main  central  lode  at  the  550-feet.  The  shaft  is 
now  being  sunk  to  the  900-feet  level,  with  the  object  of  prospecting  for  a 
continuation  of  the  ore  bodies  at  that  depth. 

Since  its  purchase  by  the  present  company  this  mine  has  turned  out,  up  to 
the  end  of  1903,  5,964  tons  of  black  tin,  of  a  value  of  some  £220,000,  from 
above  a  depth  of  800  feet.  For  the  first  five  years  during  which  the  large  ore 
body,  from  the  surface  down  to  the  180-feet  level  in  the  shaft,  or  260  feet  below 
e  outcrop,  was  being  worked,  the  ore  averaged  about  15  per  cent,  of  black 
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tin  for  about  17,000  tons  of  stone.  Since  then  it  has  averaged  about  9  per 
•cent,  of  tin  for  about  38,001)  tons  of  stone.  Some  of  this  latter  stone  has, 
liowever,  been  taken  from  that  left  in  the  upper  stopes  as  too  poor  to  be 
profitable. 

The  Tornado  Minb. 

The  ore  body  worked  in  the  Tornado  Mine  is  apparently  an  offshoot  of  that 
-worked  in  the  Vulcan  Mine.  The  vein  of  ore  found  dipping  off  to  the  north-east 
«t  the  200-feet  level  in  the  latter  mine,  on  being  followed  down  by  means  of  a' 
winze,  opened  out  into  a  body  of  ore  some  100  feet  in  length  by  20  feet  in 
width,  and  40  feet  in  height.  This  ore  has  all  been  removed  and  crushed, 
leaving  an  immense  cavern  with  walls,  roof,  and  floor  of  barren  greywacke 
Tock.  The  Mines  Department  records  do  not  show  the  amount  of  ore  that  has 
been  taken  out  of  this  hole,  but  it  must  have  been  very  considerable.  Below  it 
no  tin  has  as  yet  been  found,  though  at  100  feet  below  a  level  has  been  driven 
right  under  the  ore  body,  and  crosscuts  have  been  put  in  right  and  left,  at 
•different  points,  in  attempts  to  again  pick  up  the  lode. 

During  1901  and  1902  the  amount  of  stone  crushed  was  5,212  tons  for  a 
Tetum  of  425  tons  of  black  tin,  worth  £18,490. 

The  Great  Southern  Mine. 

This  mine  lies  about  2  miles  south  of  Irvinebank.  The  workings  extend 
^ong  the  outcrop  of  a  belt  of  greywacke  striking  about  north  and  south,  and 
•dipping  to  the  west.  On  either  side  are  fine-grained  compact  slates.  The  main 
outcrop,  on  which  the  main  shaft  has  been  sunk  to  a  vertical  depth  of  390 
feet,  was  taken  out  on  the  surface  as  a  huge  quarry  from  which  a  great 
•quantity  of  ore  was  obtained.  The  shaft  followed  this  body  down  in  the 
nnderlie,  dipping  north-west  at  about  60  degree  from  the  horizontal.  At  the 
130-feet  the  lode  was  lost  in  the  shaft,  which  passed  into  the  underlying  slates. 
The  mine  lay  deserted  for  many  years,  but  latterly  the  shaft  has  been  again 
^unk  to  the  290-feet  level,  and  crosscuts  to  the  north-west  at  the  190  and  290- 
feet  levels  found  the  lode  at  about  30  feet  from  the  shaft,  and  a  large  amount 
of  ore  has  been  stoped  out  between  these  two  levels.  A  subsequent  drive  from 
the  350-feet  level  found  a  little  ore,  which  was  followed  down  for  another 
40  feet,  but  proving  too  poor  to  be  payable  the  mine  was  closed  down  in 
"September  of  this  year. 

Since  1901  2,359  tons  of  stone  have  been  crushed  from  these  lower  levels 
for  a  return  of  110  tons'  18  cwt.  of  tin,  valued  at  £6,268. 

About  150  feet  north  of  these  workings  another  shoot  of  ore,  known  as 
^o.  3  workings,  was  worked  down  to  the  130-feet  level,  and  connected  by  a 
level  with  the  main  workings,  and  seems  to  have  afforded  large  bodies  of 
ore,  judging  from  the  open  stopes  still  left. 

Numerous  shallow  workings  extend  north  from  the  Great  Southern  shaft 
"to  the  Red  King  Mine,  some  14  chains  off.  These  workings  lie  along  a  line 
roughly  parallel  with  the  strike  of  the  greywacke  rocks  in  which  they  occiu". 
At  the 

Red  King  Mine 

the  lode  has  been  worked  for  a  length  of  about  200  feet  down  to  the  lowest 
level  at  which  an  adit  could  be  brought  in  from  the  base  of  the  hill.  Below 
this  level  the  lode  appears  to  have  been  lost.  The  old  workings  show  that  the 
-course  of  this  lode  was  here  more  regular  in  character  than  is  usual  in  this 
■district.     They  can  be  followed  between  the  still  standing  walls  of  the  lode. 
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which  dip  a  little  to  the  west,  and  are  in  places  10  or  12  feet  apart,  and  show 
evidence  that  the  lode  material  was  almost  entirely  confined  to  the  space 
between  them.  There  are  no  official  records  of  the  amount  or  value  of  the 
ore  crushed. 

Thk  Advbnturb  Minb. 

The  Adventure  Mine  lies  about  3  miles  due  south  from  Mount  Albion,  and 
about  the  same  distance  south-west  of  Irvinebank.  The  lode  outcrops  along  the 
top  of  a  ridge  striking  in  a  north-westerly  direction,  and  dipping  at  about  60 
degrees  to  the  south-west.  It  has  been  worked  down  to  a  depth  of  about  150 
feet  below  the  top  of  the  ridge  by  means  of  two  shafts  and  an  adit  at  the  lower 
levels.  The  lode  material  is  a  soft  white  kaolin  binding  fragments  of  rock^ 
and  occurs  between  two  well-defined  walls  which  rim  in  a  regular  course,  and 
are  apparently  the  result  of  faulting  of  the  country  rock.  There  were 
apparently  two  shoots  of  rich  ore,  the  north-eastern  one  of  which  was  taken  out 
for  a  length  of  about  60  feet,  and  to  a  depth  of  about  240  feet,  where  it  was 
met  by  the  tunnel.  The  south-eastern  shoot  was  worked  down  to  about  the 
200-feet  level.  There  is  no  official  record  of  the  amount  of  stone  crushed  or 
tin  obtained  from  this  mine. 

The  Pandora  Mine. 

At  this  mine  a  body  of  ore  was  found  outcropping  on  the  southern  slope 
of  a  hill  some  3  miles  north  of  the  township,  in  greywacke  rock,  close  to  ita 
junction  with  slates,  both  dipping  at  an  angle  of  about  45  degrees  in  the 
direction  of  the  slope  of  the  hill,  with  the  slates  overlying  the  greywackes. 
The  slope  of  the  hill  was  about  60  degrees,  and  the  ore  was  worked  down  by 
means  of  shafts  and  an  adit  from  the  side  of  the  hill  as  it  followed  the  junction- 
line  between  the  two  rocks,  to  a  depth  of  about  120  feet  from  the  outcrop.  The 
shoot  of  ore  ran  for  about  100  feet  from  the  contact  of  the  shales,  and  is  said 
to  have  given  20  tons  of  10  per  cent,  ore  in  the  last  60  feet  of  sinking. 

None  of  the  mines  in  this  neighbourhood,  except  the  Vulcan  and  Great 
.  Southern,  were  being  worked  at  the  time  of  the  writer's  visit,  and  as  there  are 
no  official  records  of  the  individual  returns  of  the  various  mines,  it  is  difficult 
to  form  any  opinion  as  to  their  value.  The  fact,  however,  that  the  average 
value  of  the  ore  raised  was  nearly  12  per  cent,  shows  that  although  a  great 
many  of  the  shoots  of  ore  were  comparatively  small,  they  nmst  have  been  very 
remunerative  in  the  shallower  levels. 


(4.)-EUREKA  CREEK  DISTRICT. 

These  mines  were  worked  during  the  years  1888  to  1893,  and  the  stone- 
crushed  at  a  battery  erected  on  Eureka  Creek,  a  little  above  the  Ivanhoe  and 
Eclipse  Mines.  During  the  first  three  years  3,546  tons  of  stone  were  crushed 
for  a  return  of  392  tons  of  black  tin,  of  a  value  of  about  £20,000,  and  an 
average  value  of  about  1 1  per  cent.  tin.  There  are  no  records  of  the  amounts 
crushed  in  1891  and  1892,  but  apparently  there  was  very  little  ore  raised.  The 
mill  was  hung  up  during  the  greater  part  of  1891,  and  the  mines  are  not 
referred  to  in  the  Warden's  report  from  the  field  in  1892.  In  1893,  377  tons 
were  crushed,  and  yielded  54  tons  of  black  tin,  an  average  of  14  per  cent.  By 
this  time  the  best  of  the  easily-obtained  ore  had  been  worked  out,  and  the  mines 
proved  unpayable  at  the  low  prices  then  obtainable  for  tin  without  the 
introduction  of  capital  for  further  development.  The  mill  was  removed  to 
another  portion  of  the  field  in  the  latter  part  of  1893,  and  the  mines  were 
practically  abandoned. 


25 

In  1899  a  number  of  these  lodes  were  taken  up  again  by  the  Stannary 
Hills  Company,  and  a  20-head  battery  was  erected  on  the  Walsh  River,  5  miles 
to  the  east.  The  mines  were  connected  by  a  2-feet  gauge  tramline  with  the 
battery,  and  also  with  the  Chillagoe  Railway  line,  at  its  crossing  of  Eureka 
Creek,  14  miles  further  down  the  creek.  The  line  was  completed  in  1902,  and 
the  battery  commenced  crushing  in  August,  1903. 

Thb  Stannary  Hills  Company's  Minbs. 

The  mines  being  exploited  by  the  Stannary  Hills  Company  lie  in  a  series 
of  greywackes  and  slates  near  the  head  of  Eureka  Creek.  These  sedimentary 
rocks  cover  an  area  about  3  miles  long  and  1  mile  broad,  and  are  surrounded 
on  all  sides  by  granitic  rocks.  The  ore  deposits  are  almost  entirely  confined  to 
the  coarser  beds  of  the  series.  The  most  important  lodes  lie  along  the  outcrop 
of  a  belt  of  felspathic  greywacke  standing  vertically  between  beds  of  soft  fissile 
slates.  The  belt  of  greywackes  is  about  800  feet  in  thickness,  and  strikes  in  a 
north-westerly  direction  across  Eureka  Creek.  The  Ivanhoe,  Eclipse,  Monarch, 
Extended,  and  Black  Rock  Mines  lie  along  this  belt  over  a  length  of  about  a 
mile.  They  are  the  only  ones  that  have  been  worked  by  the  present  company. 
Further  south  are  the  Hornet's  Nest  group,  and  other  lodes,  all  apparently  on 
the  same  line  of  outcrop  of  greywacke  rocks. 

The  Ivanhoe  Mine  lies  on  the  southern  bank  of  Eureka  Creek,  the  outcrop 
of  the  lode  being  about  100  feet  above  the  creek  bed.  The  ore  body  had 
been  stoped  out  down  to  the  level  of  the  creek  by  means  of  tunnels  driven  in 
from  the  bank.  These  workings  left  a  pipe-like  excavation  of  roughly  oval 
section,  measuring  from  15  feet  by  9  feet  in  its  narowest  portions  to  20  feet 
by  15  feet  in  its  widest.  A  shaft  was  then  sunk  from  the  surface,  from  a  little 
north  of  the  ore  body  to  a  depth  of  about  200  feet,  and  the  ore  worked  out  to 
that  depth.  The  ore  from  this  working  is  said  to  have  given  a  return  of 
about  13  per  cent,  of  black  tin. 

The  memorandum-book  of  the  Bisclioff-Herberton  Tin  Mining  Company 
showed  that  835  tons  of  ore  were  crushed  from  these  workings  for  a  return  of 
61J  tons  of  black  tin,  showing  an  average  of  7  per  cent.  Other  old  workings 
are  found  along  the  same  belt  of  country,  the  most  important  being  the  Black 
Rock  workings,  lying  some  14  chains  north  of  the  Extended,  and  the  Eclipse 
workings,  some  8  cliains  east  from  the  Ivanhoe. 

At  the  290-feet  level  the  ore  body  was  met  with  50  feet  north  from  the 
shaft,  and  was  being  driven  on  at  the  time  of  my  visit.  It  was  then  proved  for 
18  feet  in  length,  and  was  estimated  to  show  2,000  tons  of  9  per  cent,  ore 
above  this  level. 

On  the  Extended  workings,  the  Kitchener  shaft  had  been  sunk  vertically 
a  depth  of  268  feet,  and  joined  with  a  tunnel  660  feet  in  length,  coming  in 
from  the  west  from  the  bank  of  the  Eureka  Creek.  Ore  was  found  in  this  mine 
at  the  105-feet  level,  18  feet  south  of  the  shaft,  and  for  a  distance  of  15  feet. 
Its  width  was  not  proved.  It  was  estimated  to  be  worth  9  per  cent.  The  ore 
body  had  not  been  found  at  the  180-feet  level. 

The  Extended  shaft,  about  130  feet  north-west  of  the  Kitchener  shaft,  had 
been  sunk  vertically  to  a  depth  of  186  feet.  The  ore  body  had  been  found  in  a 
drive  about  80  feet  north  from  the  120-feet  level,  and  a  winze  sunk  on  it  for 
60  feet.  At  30  feet  down  it  was  estimated  to  be  70  feet  long  by  40  feet  in 
width.     The  186-feet  level  had  not  reached  the  ore  body. 

The  ore  bodies  in  this  district  resemble  in  character  those  found  at 
Irvinebank.  Their  extreme  irregularity,  both  of  shape  and  in  value,  when 
traced  from  point  to  point,   makes    the    estimation    of    quantities    of    ore 
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developed,  or  likely  to  be  developed  by  further  working,  a  matter  of  the 
greatest  difficulty,  and  makes  the  opening  up  of  fresh  ore  reserves  well  ahead 
of  the  requirements  of  the  battery  a  sine  qua  non  of  economic  mining  here  as 
elsewhere  in  this  district* 

The  proper  opening  up  and  proving  of  their  ore  reserves  by  the  Stannary 
Hills  Company  had,  up  to  the  time  of  the  writer's  visit,  been  subordinated  to 
^he  construction  of  the  tramline  and  the  erection  of  a  battery.  By  the  time 
that  the  battery  was  ready  to  commence  crushing,  the  company's  workings, 
described  above,  were  quite  inadequate  to  keep  it  fully  supplied  with  ore,  and 
the  company  was  hampered  by  lack  of  fimds  for  further  development.  Since 
conmiencing  crushing  in  August  up  till  the  end  of  the  year,  the  mill  put 
through  5,660  tons  of  stone  for  a  return  of  210  tons  of  black  tin,  showing  an 
average  of  3.71  per  cent.  This  return  is  most  disappointing,  considering  the 
high  assays  reported  from  time  to  time,  and  the  capacity  of  the  mill,  which 
should  be  capable  of  putting  through  over  3,500  tons  a  month. 

(6.)— THE  KOORBOORA  DISTRICT. 

These  mines  were  reported  on  by  Dr.  Jack  in  1890.  At  that  time  they  were 
being  prospected  by  Messrs.  John  Moffatt  and  Co.,  of  Irvinebank,  the  ore  being 
packed  into  Irvinebank,  a  distance  of  30  miles,  to  be  crushed.  In  1899  a  mill 
was  erected  near  the  Shakespeare  Mine,  and  crushing  has  been  fairly  continuous 
since  the  beginning  of  1900.  The  Shakespeare  Mine  has  contributed  the  bulk 
of  this  ore,  especially  during  later  years. 

The  ore  deposits  occur  in  a  series  of  hardened  sandstones  and  mudstones. 

The  shoots  of  ore  in  this  district  appear  to  be  small,  but  the  average  value 
of  the  ore  is  fairly  high.    They  are,  however,  very  bunchy,  and  hard  to  follow. 

Thb  Shakbsprarb  Minb. 

The  main  ore  body  was  taken  out  to  the  60-feet  level  for  50  feet  in  length 
by  about  8  feet  in  width.  This  ore  body  dipped  to  the  west,  and  was  met  at 
the  100-feet  level  by  a  crosscut  east  from  the  vertical  shaft,  20  feet  in  length. 
At  this  point  the  ore  body  was  stoped  out  for  30  feet  in  length  by  14  feet  in 
width  and  20  feet  in  height,  but  above  that,  to  the  60-feet  level,  it  was  barren 
of  tin,  or  too  poor  to  work. 

The  crosscut  at  the  200-feet  level  met  a  large  body  of  low  grade  ore,  20 
feet  in  width,  at  80  feet  east  of  the  shaft,  the  lode  having  apparently  turned 
over  to  the  east.    On  the  eastern  wall  a  seam  of  good  tin  was  ready  for  stoping. 

A  second  shaft,  215  feet  south  of  these  workings,  passed  through  a  shoot 
of  ore  which  was  taken  out  for  about  20  feet  in  length  and  5  feet  in  width,  down 
to  the  60-feet  level.  Below  this  a  drive  north  from  70  feet  depth  in  the  shaft 
passed  through  the  same  chlorite  formation,  but  here  it  was  barren  of  tin. 

The  Portia  Shaft. 

The  Portia  shaft  is  about  300  yards  further  south,  and  followed  down  a 
roughly  circular-shaped  ore  body  to  the  100-feet  level.  The  lode  was  being 
stoped  above  that  level. 

The  battery  here  has  been  kept  going  by  numerous  small  mines  in  the 
neighbourhood,  none  of  which  have  as  yet  developed  any  very  important  bodies 
of  ore.  Since  the  completion  of  the  battery  in  1900  to  the  end  of  1903,  11,598 
tons  of  stone  have  been  crushed  for  a  yield  of  341^  tons  of  black  tin,  valued  at 
£19,416.  This  gives  an  average  value  of  £1  13s.  6d.  per  ton  for  all  ore 
crushed. 
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(6.)-NEWELLT0N  DISTRICT. 

Thb  Launcelot  Mine. 

This  mine  was  discovered  about  1895  by  Harrod  Brothers.  It  was  visited 
by  S.  B.  J.  Skertchly  in  that  year,  when  three  shafts  had  been  sunk  on  the 
lode,  along  a  length  of  about  100  feet,  and  to  depths  of  35  feet,  40  feet,  and  53 
feet.  The  lode  had  also  been  traced  for  about  200  feet  north-west  of  the 
workings  by  two  shallow  shafts.  In  1899  the  mine  passed  into  the  hands  of 
a  German  company.  The  ore  shoot  on  which  the  three  shafts  described  by  Mr. 
Skertchly  were  sunk,  has  been  followed  down  by  sinking  the  two  extreme 
shafts  to  the  150-feet  level.  These  have  been  connected  at  that  level,  and  the 
level  continued  along  the  lode  for  200  feet  north-west.  The  ore  shoot  at  the 
150-feet  level  has  proved  continuous  for  a  length  of  about  210  feet  north  of 
the  No.  1  shaft.  It  was  being  stoped  up  from  this  level  at  the  time  of  my  visit, 
and  had  been  carried  up  a  height  of  about  45  feet.  At  the  north-western  end  of 
this  shoot — i.e.y  210  feet  from  the  No.  1  shaft,  the  lode  pinched  out  and  the 
formation  took  a  bend  to  the  west.  It  was  driven  on  to  a  distance  of  270  feet, 
where  the  lode  had  been  followed  down  from  the  surface  by  an  inclined  shaft. 
In  the  stoped-out  ground  the  reef  has  averaged  about  3  feet  in  width,  and  has 
returned  nearly  12  per  cent,  over  a  length  of  about  200  feet.  Up  to  the  end 
of  1903  the  present  company  had  crushed  4,190  toiis  of  stone  for  a  return  of 
494  tons  of  tin,  valued  at  £28,234,  or  an  average  value  of  £6  148.  7d.  per  ton. 

The  lode  occurs  in  a  series  of  quartz  and  clay  schists,  and  strikes  parallel 
to  the  bedding.  The  gangue  is  siliceous,  and  the  mineral  is  evenly  distributed 
through  it,  mixed  with  a  considerable  amount  of  copper  pyrites  and  metallic 
bismuth.  Unlike  the  majority  of  the  lodes  in  this  district,  this  lode  runs  with 
a  fairly  regular  course  between  well-defined  walls,  the  lode  material,  or  gangue, 
being  separated  by  well-marked  planes  of  division  from  the  barren  country 
rock  on  either  side.  The  present  company  have  continued  the  No.  2  shaft  to 
the  200-feet  level,  and  are  developing  the  lode  at  that  depth. 

Other  Lodes  near  Newellton. 

South  of  the  Launcelot  Mine  are  several  other  lodes  which  have  as  yet 
received  very  little  attention,  but  have  lately  been  secured  by  the  Laimcelot 
Company,  and  will  shortly  be  developed.  Of  these  the  most  important  are  the 
Freehold  lode,  about  half  a  mile  further  south,  and  the  Magnum  Bonum  lode, 
about  3  miles  to  the  south. 

(7.)— COOLGARRA  DISTRICT. 

These  lodes  were  prospected  in  the  early  years  of  the  field,  parcels  of 
picked  ore  being  bagged  and  sent  away  to  distant  batteries.  In  1885  a 
l)attery  was  erected  on  Return  Creek,  and  during  the  next  four  years  3,845 
■tons  of  stone  were  crushed  for  a  yield  of  272  tons  of  tin,  an  average  of  7  per 
<;ent.  The  mines  remained  unworked  from  1889  till  1899,  when  the  Coolgarra 
Company  was  formed  to  take  over  most  of  the  mines  in  the  neighbourhood, 
-and  the  erection  of  a  new  10-head  battery  was  put  in  hand.  Crushing 
<5ommenced  in  January,  1901,  and  proceeded  continuously  till  September,  1903. 

The  lodes  at  Coolgarra  lie  in  the  sedimentary  rocks  close  to  their  contact 
with  granite  porphyry.  The  main  producers  since  the  present  company  began 
work  have  been  the  Alhambra  Nos.  1  and  2.  At  the  time  of  the  writer's  visit 
the  Alhambra  No.  2  was  the  only  mine  being  worked,  the  remaining  mines 
liaving  all  been  closed  down. 

The  Alhambra  No.  2  is  situated  on  the  western  face  of  a  hill  immediately 
to  the  east  of  the  township,  and  is  connected  by  a  tramline  with  the  mill  on  a 
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branch  of  Return  Creek,  about  half  a  mile  further  east.  The  ore  occurs  aa 
irregular  shoots  in  a  coarse  gre3rwacke,  similar  to  that  foimd  at  Inrinebank  and 
Stannary  Hills. 

The  old  workings  followed  the  best  of  the  ore  down  to  the  110-feet  levels 
and  a  tunnel,  driven  in  a  north-north-east  direction  from  the  side  of  the 
hill,  met  the  bottom  of  the  shaft.  At  this  point  the  present  company  took  out 
a  large  body  of  ore.  A  drive  put  in  to  the  north-west  met  another  large  body 
in  40  feet,  which  was  worked  out  as  a  large  open  cavern  40  feet  in  length  by 
20  feet  across,  extending  to  the  surface,  and  which  furnished  the  greater  portion 
of  the  crushings  in  1902  and  1903. 

To  meet  this  shoot  of  ore  at  a  greater  depth  No.  3  shaft  was  sunk  about 
1 25  feet  north-west  of  the  old  shaft,  but  after  40  feet  of  stoping  underhand  the 
No.  2  shoot  gave  out  altogether,  and  was  replaced  by  greywacke  rock. 

No.  3  shaft  was  sunk  to  the  255-feet  level,  and  a  crosscut  to  the  south-east,, 
towards  the  No.  2  shoot,  met  a  third  shoot  of  ore  within  a  few  feet  of  the  shaft. 
On  stoping  up,  this  body  of  ore  became  too  poor  to  work,  but  was  carried  down 
and  met  again  in  sinking  the  shaft  another  100  feet.  The  ore  body  was  being 
risen  on  from  the  355-feet  level  at  the  time  of  my  visit,  but  proved  too  poor 
to  be  profitably  worked,  and  the  mine  was  closed  down  in  September.  During 
1903  this  mine  crushed  7,726  tons  of  stone  for  127  tons  of  black  tin,  valued  at 
£5,595,  or  an  average  of  under  14s.  per  ton. 

During  1902  the  amount  crushed  was  11,158  tons  for  257  tons  of  black 
tin,  valued  at  £13,800,  or  an  average  of  £1  4e.  8d.  per  ton.  About  9,019  ton» 
of  this  came  from  the  Alhambra  No.  2  Mine,  the  remainder  being  from  the 
Alhambra  No.  1,  or  small  lots  from  some  dozen  or  so  other  lodes  scattered 
about  the  district. 

The  Alhambra  No.  1  is  a  lode  of  the  same  character,  lying  on  the  same 
belt  of  rocks,  north  of  the  No.  2.  It  furnished  about  1,090  tons  of  ore  during 
1902,  but  was  then  abandoned. 

The  remaining  mines  of  the  district  afforded  small  parcels  of  somewhat 
richer  ore  than  that  found  on  the  Alhambra  Hill,  but  none  of  them  have  been, 
worked  to  any  depth. 

(8.)~THE  SMITH'S  CREEK  MINE. 

This  mine  was  discovered  during  the  latter  part  of  1901.  It  lies  about  7 
miles  north-west  of  Mount  Garnet  township,  and  1  mile  north  of  the  railway 
line  to  that  place. 

The  country  rock  is  a  grey  biotite  granite,  which  shows  evidence  of 
weathering  at  100  feet  below  the  surface  in  the  main  shaft.  The  main  ore 
body  has  been  taken  out  at  the  100-feet  level  for  78  feet  in  length  by  35  feet 
in  width.  It  has  been  worked  from  a  vertical  shaft  sunk  a  few  feet  south-west 
of  the  main  shoot  of  ore,  and  by  a  main  drive  which  runs  parallel  to  the 
course  of  the  lode  at  the  100-feet  level  in  a  south-easterly  direction.  Crosscuts 
were  driven  at  distances  of  60  feet  and  110  feet  south-east  of  the  shaft  in  a 
north-easterly  direction  to  intersect  the  lode. 

At  a  point  182  feet  south-east  of  the  shaft  the  level  takes  a  bend  to  the 
east  and  meets  another  ore  body,  which  at  this  level  was  31  feet  in  length 
by  16  feet  in  width.  This  body  had  been  followed  down  by  an  inclined  shaft 
from  the  outcrop. 

The  main  shoot  was  being  worked  by  overhand  stoping  from  the  100-feet 
level  up,  at  the  time  of  the  writer's  visit,  and  has  since  been  all  taken  out  to 
the  surface.    On  sinking  a  winze  on  this  ore  body  at  the  100-feet  level  the  ore 
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passed  into  granite  rock,  and  the  shares  immediately  collapsed.    The  company 
have  since  stoped  out  all  the  ore  above  the  100-feet  level,  and  have  no  reserv 
of  ore  developed  below.    They  have  since  commenced  to  sink  their  shaft  and 
'Crosscut  at  different  levels,  with  a  view  of  prospecting  for  further  deposits 
•ore.    Meanwhile,  the  mill  is  idle  till  further  supplies  can  be  found. 

The  ore  in  this  mine  occurs  as  coarse  grains  of  tin  through  the  altered 
^anite  rock.  In  all,  some  18,764  tons  of  stone  have  passed  through  the  mill 
for  a  yield  of  585  tons  of  black  tin,  valued  at  £41,093.  A  considerable  portion 
of  this  tin  was  obtained  from  the  sluicing  and  subsequent  crushing  of  the 
iiurface  sheddings  from  the  lode.  As  there  is  no  separate  return  of  the  amoimt 
490  derived  the  returns  are  vitiated  as  an  index  of  the  value  of  the  ore  mined. 
The  above  figures  give  an  average  of  3.12  per  cent.,  but  the  actual  value  of  the 
lode  material  must  have  been  considerably  less. 

The  history  of  the  sudden  collapse  of  this  mine  in  public  estimation  is  an 
■example  of  the  effects  of  not  attempting  to  keep  development  of  fresh  ore 
reserves  well  ahead  of  the  extraction  of  that  already  in  sight.  The  evil  effects 
in  this  case  have  been  somewhat  mitigated  by  the  setting  aside  of  a  small 
xeserve  in  cash,  which  is  now  available  for  further  prospecting. 

(9.)— CALIFORNIA  CREEK  AND  REID'S  CREEK  LODES. 

A  battery  was  erected  on  California  Creek,  just  below  the  present  crossing 
of  the  railway  line  to  Mount  Garnet,  in  1888,  but,  according  to  the  warden's 
report  for  the  following  year,  the  crushings  were  too  poor  to  be  profitable,  and 
ilie  mines  were  closed  down.  The  lodes  lie  about  a  quarter  of  a  mile  to  the 
west,  and  were  connected  with  the  battery  by  tramline.  They  occur  near  the 
•eastern  edge  of  a  patch  of  greywacke  rocks,  close  to  their  junction  with  the 
granite,  and  the  remains  of  several  old  shafts  and  poppet  heads  are  still  to  be 
seen.  There  are  no  records  of  the  crushings  from  these  lodes.  At  Reid's 
•Creek  the  lodes  were  in  granite. 

The  Village  Blacksmith  Lode. 

The  Village  Blacksmith  lode  outcropped  on  the  northern  face  of  a  hill 
Above  Reid's  Creek.  Two  tunnels  were  put  in  along  the  lode,  the  eastern  at  a 
slightly  lower  level  than  the  western,  and  the  ground  between  has  been  all 
stoped  out.  The  timnels  are  about  40  feet  apart,  and  go  in  for  about  50  feet. 
The  ore  in  this  lode  lay  along  a  flat  seam  in  the  granite,  apparently  a 
contraction  fracture  caused  by  the  shrinking  of  the  granite  during  cooling.  It 
was  cut  off  along  the  line  of  the  eastern  tunnel  by  a  vertical  joint  plane,  but  tin 
is  still  showing  on  the  other  side  of  this  break,  and  should  be  worth  prospecting. 
The  ore  occurs  as  an  altered  form  of  the  granite,  splashed  thi'ough  with 
■crystalline  tin.    It  is  said  to  have  been  very  rich. 

Within  the  last  year  several  promising-looking  deposits  have  been  found 
in  this  neighbourhood,  but  at  the  time  of  the  writer's  visit  they  were  in  too 
undeveloped  a  state  to  allow  of  any  opinion  being  formed  as  to  their  value. 


By  Authority :  Of.osok  Axthuk  Vaugran,  Qovemment  Printer,  WilUam  fltareet,  Briabftne. 
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LETTER    OF   TRANSMITTAL. 


Geological  Survey  Office, 

Brisbane,  12th  May,  1904. 

Sir, — I  have  the  honour  to  forward  for  publication  a  report  by  Mr.  L.  C. 
Ball  on  "Certain  Iron  Ore,  Manganese  Ore,  and  Limestone  Deposits  in  the 
Central  and  Southern  Districts  of  Queensland." 

The  work  entailed  in  the  preparation  of  the  report  has  extended  over  many 
months,  and  a  great  number  of  localities  have  been  inspected  with  the  view  of 
obtaining  all  necessary  information.  Much  more  requires  to  be  done,  however^ 
in  the  Northern  districts  of  the  State,  and  it  is  to  be  hoped,  inwew  of  its 
importance,  that  facilities  will  be  granted  to  have  the  work  completed  later  on. 

A  Royal  Commission  was  appointed  by  the  Grovemor-General  to  report  on. 
the  Bonuses  to  Manufacturers  Bill,  and  three  sittings  were  held  in  Brisbane 
on  1st  and  2nd  May,  1903.  Evidence  was  given  on  the  occmrence  of  deposits 
of  ores  of  iron,  chromium,  wolfram,  molybdeniun,  coal,  and  of  limestone,  and 
the  witnesses  examined  were  Captain  Richards,  of  Mount  Morgan,  Mr.  W. 
Fryar  (Chief  Inspector  of  Mines),  Mr.  J.  Hargreaves  (mining  surveyor),  Mr.  L. 
C.  Ball,  and  myself.* 

The  whole  of  the  evidence  showed  conclusively  that  Queensland  has  vast 
resources  in  the  raw  material  required  for  iron  and  steel  manufacture,  and  in 
this  Report — so  far  as  iron,  manganese,  and  limestone  in  the  Central  and 
Southern  districts  are  concerned — ^Mr.  Ball  has  given  the  details  of  what,  at 
that  inquiry,  was  only  shown  in  outline. 

I  have,  (fee, 
(^  V  B.  DUNSTAN, 

Acting  Government  Geologist. 

*        The  Under  Secretary  for  Mines, 

Nj  Department  of  Mines,  Brisbane. 


->  *  The  Parliament  of  the  Commonwealth  of   Australia.     Report  from  the  Royal  Com- 

mission on  the  Manufacturers  Bill,  together  with  the  Proceedings,  Minutes  of  Evidence,  and 
^    ppendices.    Fcap.    By  Auth.:  Melbourne,  1904;  p.p.  194. 
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CERTAIN  IRON  ORE,  MANGANESE  ORE,  AND  LIME- 
STONE DEPOSITS  IN  THE  CENTRAL  AND 
SOUTHERN  DISTRICTS  OF  QUEENSLAND. 


I.— ROCKHAMPTON  DISTRICT. 
/f— Iron  Ore  DGposits. 

The  deposits  in  the  Central  District  were  hurriedly  inspected  with  a  view 
to  giving  information  to  the  Iron  Bonus  Commission  sitting  at  the  time,  and 
it  will  therefore  be  necessary  for  more  detailed  work  to  be  done  as  time 
permits,  at  least  in  the  case  of  Iron  Island  and  the  Dee  River  deposits. 

It  has  been  considered  advisable  in  describing  the  deposits  to  work  from 
north  to  south,  and  in  that  order  the  descriptions  will  be  found  in  the  following 
pages.    (^S^ee  Locality  Map  1.) 

I.— IRON  ISLAND. 

Locality. — Iron  Island,  one  of  the  smallest  of  the  Duke  Group  in  the 
Northumberland  Islands,  is  about  forty  miles  north-east  of  St.  Lawrence,  and 
midway  between  Rockhampton  and  Mackay.  It  lies  just  south  of  the  north- 
western headland  of  Marble  Island,  with  which  it  is  connected  at  low  tide. 
There  is  deep  water  on  the  south,  south-east,  arid  south-west,  and  an  anchorage 
in  five  fathoms  between  it  and  Marble  Island  on  the  south-east.  (See  Plan  2 
and  Plate  1a.) 

The  island  is  now  held  as  a  mineral  lease  at  a  yearly  rental  of  10s.  per 
acre.  No  previous  official  report  has  been  made  on  the  island,  but  Dr.  Jack, 
in  a  map  accompanying  a  "  Report*  on  the  Geological  Features  of  the  Mackay 
District,"  1887,  shows  rich  haematite  on  Iron  Island.  He  paid  a  brief  visit  to 
the  Duke  Group,  and  described  the  limestones.  Owing  to  the  very  brief  time 
spent  here,  the  present  report  must  be  looked  upon  as  only  preliminary. 

Extent. — ^The  island  is  20  chains  in  greatest  length  and  eight  chains  in 
greatest  width,  and  the  whole,  except  a  strip  of  one  to  two  chains  wide  on  the 
west  and  a  sand  flat  five  chains  across  on  the  north,  is  iron  ore.  The  highest 
point  of  the  island  is  120  feet  above  high- water  mark. 

Taking  the  specific  gravity  of  the  ore  as  4.5,  there  will  be  3.4  tons  per 
cubic  yard,  and  the  amount  of  ore  above  high- water  mark  will  be  1^  million 
tons.  The  additional  ore  between  the  tides  (23  feet)  will  amount  to  three- 
quarters  of  a  million  tons,  making  a  total  of  2J  million  tons  of  available  ore. 

It  is,  of  course,  possible  that  there  may  be  slate  in  the  interior  of  the  hill» 
but  that  can  only  be  proved  by  adits  or  shafts. 

Geology. — The  rock  on  the  western  side  of  the  island  is  greenish,  highly- 
faltered  trachyte,  in  which  there  has  been  a  great  development  of  east  and  west 


*  G.S.Q.  Publication  No.  39. 
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cross  quartz  veins,  probably  formed  before  the  iron  was, introduced  into  the 
adjacent  country.  On  the  south  side  of  the  island  are  three  outcrops  of  pure 
white  statuary  marble,  from  10  to  20  feet  across  and  from  20  feet  to  a  chain 
in  length.  The  ore  has,  in  my  opinion,  metasomatically  replaced  limestone 
and  slate  (see  Plate  1b),  and  the  formation  of  ore  may  be  still  going  on,  for  the 
ridge  top  supports  figs  and  scrub  vegetation,  showing  that  spring  water  is  still 
reaching  the  surface.  The  ore  may,  therefore,  be  expected  to  continue  to  some 
depth. 

Ore. — The  ore  consists  in  greater  part  of  cryptocrystalline  magnetite, 
with  massive  haematite,  and  scarcely  a  trace  of  visible  impurity.  Its  specific 
gravity  is  4.5  to  4.6.  Blocks  of  ore  up  to  10  feet  in  diameter,  weathering  with 
every  appearance  of  slate,  are  piled  up  round  the  base  of  the  island,  as  seen  in 
the  accompanying  photographs.    (Plates  2  and  3.) 

A  rough  siuiace  sample  was  talien  from  the  whole  oi  the  iron  ore  area,  and 
its  analysis  is  given  below,  together  with  that  of  a  single  specimen  from  the 
south  side  of  the  island. 


SAMrLK 
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2.85 

5.53 
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aoes       
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These  show  the  silica  to  be  phenomenally  low.  The  phosphorous  Ib, 
however,  too  high  (in  the  sample)  for  the  Acid-Bessemer  process,  but  it  must 
bo  remembered  that  this  is  a  general  sample.  On  thoroughly  sampling  the 
whole  island  it  would  probably  be  possible  to  eliminate  the  phosphoric  portioix. 
The  LoJ^^  Superior  ores  range  from  0.009  to  0.067  per  cent,  phosphorus,  so 
that  a  separation  has  to  be  made  even  there.  The  percentage  might  be  reduced 
by  mixing  with  other  ores  low  in  phosphorus. 

Workings. — No  work  has  yet  been  done  on  the  island.  There  will  be  no 
difficulty  in  working  down  to  tide  level,  but  to  work  below,  a  wall  of  ore  would 
have  to  be  left  to  prevent  the  entrance  of  the  sea  water. 

Treatment. — On  Marble  Island  there  is  plenty  of  room  for  the  erection  of 
furnaces  to  which  the  ore  could  be  conveyed  by  way  of  a  viaduct  across  the 
channel  between  the  two  islands. 

Either  coal  or  coke  might  be  brought  there  from  Rockhampton,  Burrum, 
or  Ipswich,  necessitating  carriage  by  train  of  90,  18,  and  22  miles,  and  by  boat 
of  150,  300,  and  500  miles  respectively.  Were  the  cokes  equal  in  quality  it 
would  be  therefore  cheaper  to  obtain  supplies  from  the  Burrum  or  else  from 
Ipswich. 

Alternative  sites  that  have  been  suggested  for  furnaces  are  St.  Lawrence, 
Broadmount,  Port  Alma,  and  Gladstone. 

On  the  Styx  River  (St.  Lawrence)  Coal  Field,  which  covers  an  area  of  156 


*  Advantage  was  taken  of  Captain  Richards'  disinterested  offer  to  have  the  analyses  made  at 
the  Mount  Mors^an  works  because  of  the  oeoessity  of  having  them  done  immediately. 
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:square  miles,  there  are  several  small  seams,  and  one,  at  Waverley  Creek, 
showing  4  feet  11  inches  coal  and  two  bands  amounting  to  two  feet.  The  coal 
-contains : 

Water  2.3     per  cent. 

Vol.  Hydrocarbons    ...         22.89         „ 

Fixed  Carbon  ...         68.11         „ 

Sulphur  ..  ...  0.55         „ 

Ash  10.78         „ 

but  it  does  not  appear  to  coke.*  The  workings  are  some  eight  miles  from 
Broad  Sound,  and  the  distance  from  Iron  Island  is  60  miles.  There  is  difficulty 
in  navigating  this  part  of  the  coast  owing  to  the  shoals. 

Broadmount,  at  the  mouth  of  the  Fitzroy  River,  150  miles  from  Iron 
Island,  is  already  connected  by  rail  with  the  Central  District  Coalfields,  whence 
either  coke  or  semi-anthracitic  coal  could  be  brought.  This  would,  however, 
require  a  train  journey  of  at  least  100  miles.  The  coal  has  hitherto  been 
believed  to  be  wholly  semi-anthracitic  in  character,  but  quite  lately  certain 
seams  have  been  proved  to  yield  coking  coals.  The  following  is  a  typical 
■analysis  of  coal  hitherto  raisedf : — 

Water             8.75  per  cent. 

A^ol.  Hydrocarbons   ...  12.98         „ 

Fix<^d  Carbon             ...  78.45         „ 

Sulphur          ...          ...  trace 

/xSil  ...  ...  4.0ab  )) 

Manganese  ore  occurs  at  Coorooman  (27  miles  distant  by  rail),  and  limestone 
could  be  brought  in  tugs  from  20  miles  up  the  river,  where  there  are  large 
beds,  or  else  from  the  immense  deposits  on  Raglan  Creek,  20  miles  to  the 
40uth. 

Port  Alma  might  be  connected  with  both  Rockhampton  and  Gladstone; 
but  it  is  understood  that  it  is  difficult,  if  not  impossible,  to  obtain  f oundationa 
in  the  alluvial,  and  the  erection  of  furnaces  near  the  wharves  is  therefore  not 
practicable. 

At  Gladstone,  on  Port  Curtis,  there  are  besides  immense  supplies  of  lime- 
:stone  (20  miles  up  the  Calliope  River),  manganese,  and  a  certain  amount  of 
iron  ore,  and  it  has  been  proposed  to  construct  a  railway  to  the  Callide  Coal 
Field,  whence  coal  could  be  brought.  It  has  not  been  proved  that  this  is  a 
■coking  coal,  though  there  is  probably  coal  that  will  coke  on  the  field. 

II.— STANAGE. 

Locality. — Stanage  Point  is  near  the  northern  extremity  of  the  large 
peninsula  (county  of  Palmerston),  lying  midway  between  Rockhampton  and 
Mackay.  The  nearest  town  is  St.  Lawrence,  which  lie»a  37 J  miles  distant  to 
the  west-south-west  across  Broad  Sound.  Stanage  Bay,  to  the  north  of  the 
point,  gives  an  anchorage  (2J  fathoms)  in  fair  weather.  Sufficiently  deep 
water  (2J  fathoms)  for  loading  reaches  close  up  to  the  shore  at  the  mine.  (Sec 
Plan  3.) 

Iron  Knob,  as  the  deposit  is  called,  rises  to  a  height  of  30  feet  directly 
from  the  beach  on  the  eastern  side  of  Bald  Hill. 

♦Report  on  the  Styx  River  Coal  Field.       By  W.  H.  Rands.       Bris.:    By    Aoth.,  1892. 
-G.S.Q.P.,  No.  84. 

t  Report  on  the  Geology  nf  the  Dawson  and  Mackenzie  Rivers,  kz.    By  B.  Dunstan.    Bris.: 
By  Auth.,  1901.    G.S.Q.P.,  No.  155. 
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Dimensions. — ^The  width  of  ore  varies  between  six  and  ten  feet  for  a  distance 
of  50  feet,  and  it  can  be  traced  for  a  further  distance  of  25  yards  to  the  south. 

Ore. — On  the  surface  the  ore  is  black  pulverulent  magnetite,  with  a  certain 
amount  of  haematite,  and  its  specific  gravity  is  4.5.  It  is  somewhat  veined 
by  quartz,  and  contains  a  small  amount  of  copper  ore  in  scattered  bunches, 
probably  less  than  two  per  cent,  even  in  the  richest  places.  In  these  bunches 
the  chalcopyrite  occurs  as  fine  threads  and  grains,  gradually  fading  into  the 
magnetite. 

An  analysis  (Mount  Morgan  analyst)  of  a  surface  sample  of  the  ore  gives : — 

Iron        ...         ...         ...         60  percent. 

Phosphorus       ...  ...         Nil. 

The  ore  from  a  depth  is  massive,  has  a  purplish  tint,  and  is  freer  than 
the  surface  stone  from  quartz  veins.  That  from  the  underlie  shaft  mentioned 
below  contains  veins  of  greenish  magnesian  silicate,  usually  seen  in  altered 
slate,  and  on  fractures  a  thin  layer  of  mammilated  hyalite  is  often  developed, 
especially  where  there  is  a  trace  of  chalcopyrite. 

The  limit  of  the  deposit  is  well-defined  on  the  west,  but  the  country  on  the 
east  is  veined  and  laminated  with  ore  for  a  few  feet;  and,  as  specimens  can  be 
obtained  both  from  the  shafts  and  the  surface  showing  indistinctly  the  structure 
of  slate,  it  may  be  taken  that  the  ore  has  replaced  quartz-veined  country, 
probably  on  the  eastern  side  of  a  fissure.  The  main  portion  of  the  lode  strikes 
north-north-east,  and  seems  to  cross  the  bedding  of  the  country,  but  the 
remainder  bends  round  almost  to  north  and  south. 

An  estimate,  necessarily  rough,  of  the  amount  of  ore  above  a  depth  of  100 
feet  is  7,000  tons. 

Cou7itry. — The  immediate  country  rock  is  greenish  tuff  slate  and  con- 
glomerate, while  further  west  is  an  ordinary  clay  slate.  Blocks  of  marble 
occur  on  the  beach  but  the  bed  itself  is  not  visible.  The  countr}"  rock  east  of 
the  deposit  is  veined  with  quartz  in  a  similar  manner  to  the  ore;  this  quartz 
contains  no  cavities  except  where  spangles  and  bunches  of  chlorite  have 
weathered  out  from  it.  The  country  rock  at  a  depth  consists  of  impure  lime- 
stone, and  it  is  this  chiefly  that  the  iron  ore  has  replaced.  The  less  pure  parts 
oi'  this  limestone  have  been  altered  into  a  greenish  schist  with  disseminated 
crystals  of  calcite.  The  limestone,  like  the  slates,  is  veined  with  crystalline 
white  quartz  containing  bunches  of  chlorite,  and  in  addition,  radiating  crystals 
of  epidote.  The  formation  of  nodules  of  garnet  can  also  be  seen  in  places. 
Evidently  there  has  been  great  regional  metamorphism  here,  causing  rearrange- 
ment and  segregation  of  certain  of  the  mineral  constituents  of  the  rocks,  and 
the  production  of  a  schistose  structure.  My  opinion  is  that  the  iron  has  been 
introduced  subsequently,  probably  owing  to  a  deep-seated  intrusion,  and  preci- 
pitation has  been  caused  by  the  limestones. 

Workings. — This  deposit  was  worked  thirty  years  ago  for  copper.  A  shaft 
was  then  sunk  on  the  seaward  side  of  the  Knob,  in  tlie  hope  that  the  amount  of 
copper  would  increase  with  depth.  The  ground  then  lay  abandoned  till  1902, 
when  it  was  again  taken  up  and  the  shaft  continued  to  a  depth  of  90  feet.  It 
v.'a8  then  abandoned,  probably  because  of  the  entrance  of  sea  water,  and  an 
underlie  shaft  was  sunk  to  100  feet  depth  at  the  foot  of  the  cliff,  a  chain  from 
the  first  shaft.     Both  shafts  are  now  full  of  water. 

Conclusion. — This  deposit  is  of  importance  in  connection  with  that  at 
Iron  Island,  its  composition  being  in  direct  contrast  to  that  at  the  latter  place. 
It  also  points  to  the  possibility  of  other  deposits  being  found  along  this  coast, 
and  in  fact  another  has  been  reported  to  exist  on  Long  Island,  in  Broad  Soimd. 
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III.— OLSEN'S  CAVES. 

(a)  Portion  95v,  Fitzrot. 

Locality. — The  main  outcrops  of  iron  ore  in  the  vicinity  of  Olsen's  Caves 
are  on  portion  95 v,  Fitzroy,  14  miles  north-north-west  of  Rockhampton,  and 
51  miles  north-east  of  the  nearest  point  of  the  Fitzroy  River,  which  is  there 
navigable  for  small  boats.     The  road  to  the  river  has  a  down  grade  all  the  way. 

Extent. — There  are  five  outcrops  from  one  to  five  chains  in  length  and 
from  two  feet  to  two  chains  across,  formed  of  boulders  up  to  10  feet  in 
diameter.  The  main  bodies  lie  on  north  and  south  lines,  between  portions  2371 
and  18v.  Owing  to  the  thick  grass  at  the  time  of  my  visit  it  was  difl&cult  to 
determine  the  extent  of  the  deposits,  but  it  is  believed  that  the  areas  shown 
have  not  been  exaggerated.     {See  Plan  4.) 

Taking  the  depth  of  the  deposits  as  equal  to  one-half  the  length,  and  only 
considering  the  three  main  ones  shown  on  the  plan  (marked  b,  c,  and  d), 
which  are  two,  two,  and  four  chains  long  and  two,  one,  and  one-third  chain 
wide,  the  amount  of  ore  here  is  over  one-quarter  of  a  million  tons. 

Ore. — The  ore  consists  of  massive  haematite  and  magnetite  (specific 
gravity  4.8),  with  scarcely  any  visible  impurity,  except  a  little  quartz  in  cracks 
far  apart.  A  sample  from  the  eastern  line  of  outcrops  (that  marked  b,  c,  d) 
assays  (Mount  Morgan) : — 

Iron  ...         ...         67  per  cent. 

Phosphorus        ...         ...         trace 

Another  from  the  western  line  yields  (Mount  Morgan) : — 

Iron  ...         ...         73  percent. 

Phosphorus        ...  ...         nil. 

(This  result  is  slightly  higher  than  that  necessary  for  pure  magnetite.) 

The  ore  is  thus  specially  suited  for  the  Acid-Bessemer  process  and  of  value 
for  mixing  with  phosphoric  ores,  such  as  that  on  Iron  Island,  to  render  them 
low  enough  in  phosphorus  to  be  treated  by  the  same  process. 

Geology. — That  the  ore  here  replaces  limestone  is  proved  by  specimens 
showing  the  partial  replacement,  and  besides  where  the  ore  can  be  seen  in 
contact  with  limestone  veins,  and  branches  of  the  former  pass  into  the  latter. 
Nothing  more  definite  can  be  said  as  to  the  origin  of  the  deposits.  They  may 
be  contact  deposits  of  the  Cliristiania  type,  as  their  position  on  the  edge  of  the 
limestone  indicates ;  but  so  little  could  be  seen  owing  to  the  grass  that  this 
cannot  be  afiirmed.  No  contact  minerals  were  found  there.  The  country 
rocks  consist  of  slates  and  limestones,  but  as  no  fossils  have  been  found  in  them 
their  age  is  unknown.  Devonian  strata  occur  some  miles  to  the  south  (at 
Raglan),  and  may  be  connected  with  them. 

(&)  Portion  22v,  Fitzroy. 

Locality. — Crown  land,  north-east  of  portion  22v,  Fitzroy,  three-quarters 
of  a  mile  west  of  the  above  described  deposits. 

Extent. — The  outcrop  was  followed  in  a  north-westerly  direction  for  two 
chains,  its  width  varying  from  five  feet  to  five  yards.  Another  small  outcrop 
is  said  to  occur  10  chains  to  the  north-west. 


Ore. — The  ore,  which  occurs  on  the  vestam  aide  of  a  bed  of  white  lime- 
stone,  consists  chiBfly  of  magnetite  (specific  gravity,  4.86),  very  impure  as  a 
whole,  much  of  it  being  intergrowu  with  garnet  rock,  A  sketch  (Fig.  1)  of 
a  specimen  of  tlits  is  given  below — it  probably  represents  slate  or  impure  lime- 
itone  partly  replaced  by  magnetite. 


IV.— KABRA. 

Locality. — Kabra  is  a  junction  on  the  Central  Railway,  11  miles  south- 
west from  Rookhampton  and  the  Fit^roy  Hiver,  Ore  has  been  worked  on 
portion  9T3,  Graceniere,  about  a  mile  north-west  of  the  station,  and  other 
small  deposits  are  found  capping  a  ridge  running  south-east  through  portion 
146v,  Gracemere.     {See  Plan  5.) 

Geology. — In  tills  locality  the  iron  ore  occurs  in  patches  of  liiglily-altered 
sedimentary  rocks,  the  remnants  of  n  fonner  continuous  covering  over  the 
syenitie  granite,  wJiiuh  extends  from  iiere  Boutliwards  to  Moomiiera.  Besides 
the  ii-on  ore,  actinolite  and  epidcte  have  been  developed  in  the  sediiuentaries. 
Extensive  beds  of  limestone  lie  to  the  north  of  the  area  being  considered ;  they 
are  Kliphtly  garnetiterous  in  most  plates,  ajid  the  only  fossils  not  obliterated  are 
erinoid  joints.  The  deposits  are  of  the  Cliristianiu  contact  type,  and  therefore 
only  to  be  expected  in  the  calcareous  sediiuentaries  near  the  intrusive  granite. 

Ore. — The  ore  consists  of  massive  niagiietite  of  specific  gravity  4.75,  the 
analysis  of  a  specimen  of  which  is  (Mount  Morgan) : — 

Water  ...  ...         0  17 

Aluriiina  ".'.  1-43 


Maj.nesi«  trace 

Phosphorus  ...  ...         truce 

TitiHiia  ...  ...  — 

This  shows  the  ore  to  be  quito  equal  to  the  Scandinavian  product.  Were  there 
ajiy  large  quantity  available  it  would  be  of  value  for  mixing  witli  the  Iron 
Island  ore. 

Amnunt. — In  the  lower  quarry  is  a  patch  of  ore  eight  feet  in  greatest 
Ihicliiiess,  hut  its  length  is  less  than  a  ehain.  There  are  probably  a  number  of 
small  lenses  here  which  could  not  be  worked  to  any  extent  profitably.  Though 
there  is  no  large  body  of  ore  here  much  magnetite  is  distributed  through  the 
stales,  but  of  course,  quite  unavailable. 
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The  only  output  thus  far  has  been  250  tons  sent  as  flux  to  Mount 
Chalmers. 

Workings, — Nichoirs  Quarry  on  the  body  above  referred  to  is  ten  feet  in 
diameter  and  six  feet  deep.    Besides  it  there  are  only  a  few  trenches. 

v.— MOUNT  MORGAN. 

(a)  Constitution  Hill. 

Locality. — Constitution  Hill  is  three  miles  north-east  of  the  Moimt  Morgan 
terminus,  on  the  eastern  side  of  the  Dee  River.  Between  the  Dee  and  the 
Rockhampton  Railway  Line  the  country  presents  considerable  obstacles  to- 
transportation,  so  that  the  ore  would  have  to  be  taken  down  the  river  to  the 
terminus  in  case  of  it  ever  being  worked.     (See  Plan  6.) 

Extent. — Boulders  and  fragments  of  ore  cover  a  belt  with  an  average 
width  of  six  feet  from  near  the  hilltop  (where  15  feet  wide)  to  the  bottom, 
some  200  feet  below  on  the  south;  the  ore  gradually  gets  more  siliceous- 
towards  the  south,  there  being  in  the  lower  part  probably  only  one  t>o  three 
feet  of  pure  ore,  and  ten  feet  of  siliceous  ore  and  ferruginous  quartzite.  To 
the  north  the  ore  remains  pure  and  increases  in  thickness,  probably  to  ten 
feet,  but  after  two  chains  it  either  cuts  out  or  "  pinches."  There  may  be 
several  other  parallel  bodies  of  ore.  Taking  the  length  as  five  chains,  the  depth 
as  one-half  that,  and  the  thickness  as  six  feet,  there  will  be  approximately 
35,600  tons  of  ore  here. 

The  long  grass  clothing  the  slopes  at  the  time  of  my  visit  rendered  it 
difl&cult  to  determine,  even  approximately,  the  extent  of  the  deposit;  trenching 
would,  in  any  case,  be  necessary  before  \h.Q  exact  size  could  be  decided. 

Ore. — The  greater  part  of  the  ore  on  the  south  is  magnetite  of  •specific 
gravity  4.53,  that  on  the  north  is  haematite,  the  former  being,  as  a  rule,  more 
siliceous  than  the  latter.  Samples  of  the  less  siliceous  material  over  an  average 
width  of  six  feet  were  assayed  (at  Mount  Morgan)  for  the  following  results : — 

North  end.  South  end. 

Water  0  46  ...  0*30 

Silica  400  ...  2-30 

Alumina  2  02  ...  1*55 

Lime  920  ...  280 

Magnesia  ...         ...  6*14  ...  0  85 

Phosphorus  ...         ...  trace  ...  0  08 

Iron  55-80  ...  6240 

The  ores  are  thus  specially  pure,  though  that  from  the  south  end  shows  & 
rather  high  percentage  of  phosphorus — that  is,  for  the  Acid-Bessemer  process^ 
which  is  the  more  likely  to  be  used. 

Workings. — Several  small  potholes  have  been  opened  on  the  outcrop, 
but  there  are  no  workings  worthy  of  the  name.  Owing  to  the  large  quantity 
of  interlaminated  siliceous  rock  the  ore  would  be  difficult  to  work  on  a  large 
scale. 

Geology. — The  country  rock  is  altered  slate  with  a  north  and  south  strike, 
and  the  strike  of  the  deposit  is  the  same.  The  occurrence  on  the  eastern  side  of 
the  ore  body  of  intergrown  magnetite  and  quartz — ^partly  replaced  rock, 
comparable  to  the  taconite  of  the  American  geologists — is  interesting.    Granite 
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outcrops  within  a  quarter  of  a  mile  to  the  south  of  the  outcrops,  and  its 
intrusion  into  the  sedimentaries  was  most  likely  the  cause  of  the  formation  oi 
the  ore  bodies. 

(6)  Iron  Gullt. 

Locality. — Iron  Gully,  one  of  the  head  branches  of  Boulder  Creek,  is  six 
miles  west-south-west  of  the  Mount  Morgan  Railway  terminus,  in  very  rough 
country. 

Extent. — There  are  a  number  of  bunches  of  ore  between  the  ridgetop  on 
the  south-west  and  the  bottom  of  the  gully  200  feet  beneath.  On  the  top  of 
the  ridge  only  traces  of  ore  are  to  be  seen,  but.  a  chain  down  the  hill  is  an  area 
ten  yards  in  diameter,  covered  with  fragments  of  ore.  Half  a  chain  below  this, 
fragments  are  again  in  evidence,  an  area  extending  down  the  hill  for  several 
j(five)  chains,  gradually  widening  from  one-half  to  tlu-ee  chains  in  width,  but  the 
ore  at  the  same  time  becoming  gradually  vcrj-  impure,  parts,  in  fact,  being 
simply  ferruginous  slate.  Without  extensive  trenching  it  would  not  be  possible 
to  determine  the  amount  of  marketable  ore  here,  and  therefore  no  attempt  is 
made  to  calculate  the  quantity. 

Ore. — The  ore  is  bright  and  solid  magnetite,  with  small  cavities  filled  with 
powdery  limonite  and  haematite.  An  analysis  of  a  sample  from  the  larger 
outcrop  results  (Mount  Morgan) : — 

Water  ...  ...  0*60 

Silica  ...  ...  8-33 

Alumina  ...  ...  3*04 

Iron  ...  ...  6265 

Manganese  ...  ...  — 

Lime  ...  ...  2*20 

Magnesia  ...  ...  — 

Phosphorus  ...  ...  0*167 

Titania  ...  ...  — 

The  phosphorus  is  thus  abnormally  high,  and  would  effectually  prevent 
the  exploitation  of  the  deposit  for  the  supply  of  Acid-Bessemer  furnaces.  A 
trace  of  copper  carbonate  is  occasionally  to  be  seen,  but  there  is  not  sufficient 
to  affect  the  stone^s  value  as  an  ore  of  iron.  Strong  stains  of  manganese 
dioxide  occur  in  the  northern  part  of  the  deposit. 

No  work  has  been  done  here. 

Geology. — The  outcrop  runs  north  and  south,  the  country  being  altered 
fiedimentaries  of  Permo-Carboniferous  age.  Oolitic  limestones  occur  both  east 
-and  north  of  the  ore  deposit,  one  bed  striking  north-west  across  its  northern 
end.  West  of  the  magnetite  area  is  an  outcrop  of  impure  brownish  limonite, 
with  specks  of  hflematite ;  this  appears  to  be  a  partly  replaced  slate. 

VI.— ALMA  CREEK. 

Locality. — Both  the  outcrops  seen  pass  from  20v,  Ulogie,  on  to  the  Crown 
land  on  the  north-east.  {See  Plan  7.)  They  lie  15  miles  south-south-east  of  the 
terminus  of  the  Mount  Morgan  Railway.  Portion  20v  itself  is  held  under 
grazing  lease,  with  20  years'  tenure  from  1899. 
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The  first  (Oaky  lode),  half  a  mile  from  the  northern  boundary  of 
portion  20v,  is  within  the  watershed  of  Oaky  Creek,  a  tributary  of  Alma 
Creek,  which  is  an  affluent  of  the  Dee  River.  The  second  (Pleasant  lode)  is  in 
the  catchment  area  of  Pleasant  Creek,  another  tributary  of  Alma  Creek,  three- 
quarters  of  a  mile  south-east  of  the  first. 

It  is  most  probable  that  there  are  numerous  other  lodes  in  this  district. 
Specimens  were  shown  me  of  splendid  ore  from  the  country  between  Alma  and 
Centre  Creeks,  about  three  miles  south-east  of  the  above  lodes.  Another  has 
been  seen  by  Captain  Richard,  south  of  Piebald  Mountain.  Further,  the  road 
from  Piebald  to  Alma  passes  about  midway  (i.e.,  about  four  miles  east  of  the 
Dee  River)  between  those  places,  over  a  stretch  of  very  ferruginous  soil,  in 
which  a  few  fragments  of  jasperoid  are  to  be  found.  This  may  be  a  large  soft 
ore  deposit,  similar  to  those  of  Lake  Superior,  and  is  well  worth  prospecting  by 
shallow  pits. 

The  present  outlet  for  this  district  is  up  the  valley  of  the  Dee  to  Mount 
Morgan,  the  terminus  of  a  railway  from  Rockhampton.  There  would  seem  to 
be  no  engineering  difficulties  in  constructing  a  railway  to  connect  with  that 
terminus. 

It  is  to  be  hoped  that  a  thorough  sm-vey  may  be  made  of  this  district  when 
time  permits. 

Extent. — 

Oaky  Lode. — ^At  the  western  extremity  (see  Plate  4a)  the  lode  is  six  feet 
wide,  but  towards  the  east  it  quickly  widens  to  12  feet  and  runs  so  for  five 
chains,  when  it  contracts  to  six  feet  again  for  a  chain,  and  then  increases  to  ten 
feet,  and  continues  so  for  four  chains ;  it  then  pinches  to  two  feet,  but  gradually 
increases  again  to  the  boundary  fence  of  portion  20v,  a  few  chains  further  on. 
Outside  the  fence  the  lode  varies  between  two  and  four  feet  in  thickness  for  ten 
chains,  then  pinches  to  a  foot,  but  again  gradually  increases  to  an  average  of 
three  feet  (exceptionally  ten  feet),  and  runs  so  for  three-quarters  of  a  mile. 
The  difference  in  level  between  the  highest  and  lowest  portions  of  the  outcrop 
is  about  300  feet,  and  there  does  not  appear  to  be  a  single  break  in  the  lode. 

Taking  into  consideration  only  the  part  of  the  lode  within  20v,  there  will 
be  (assuming  the  lode  to  continue  without  change  in  depth)  118,000  tons  of 
ore  within  100  feet  of  the  surface. 

Pleasant  Lode. — This  lode  {see  Plate  4b)  was  traced  for  a  distance  of  a 
little  over  half  a  mile,  over  ridges  100  feet  high,  and  proved  to  have  an  average 
width  of  six  feet.  It  suddenly  "  pinches  "  just  outside  portion  20v.  Wittiin 
the  portion  the  outcrop — a  mound  of  fragments — varies  from  10  to  15  feet 
across,  and  rises  two  to  four  feet  above  the  general  surface.  The  amount  of  ore 
between  the  surface  and  100  feet  depth  may  be  calculated  with  the  above 
dimensions  (presuming  that  it  persists  in  depth,  and  taking  the  specific 
gravity  as  5),  to  be  a  quarter  of  a  million  tons. 

A  parallel  lode  ten  chains  west  of  the  above  was  followed  for  rather  less 
than  half  a  mile  south  from  the  boundary  fence.  Its  average  width  is  less 
than  two  feet. 

Ore. — The  ore  in  all  the  outcrops  consists  of  very  finely  granular 
titaniferous  haematite  and  magnetite,  but  it  is  magnetic  only  in  places,  and 
never  strongly.  Through  most  of  it  there  are  white  laths.  Its  specific  gravity 
is  4.3. 
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The  following  analyses  were  made  at    Mount   Morgan   of   representative 
samples  collected  by  me : — 


Oakey. 


Water           
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Alumina                 
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That  both  the  maiti  lodes  contain  titania  was  prov(*d,  though  the 
amount  was  not  estimated.  Titania  amounting  to  two  per  cent,  is  usually 
looked  upon  as  sufficient  to  condemn  an  ore  owing  to  the  formation  of  an 
infusible  cyano-nitride  in  the  furnace.  At  the  same  time  at  certain  furnaces 
in  the  United  States  similar  amounts  have  been  successfully  slagged  off. 

The  silica,  in  all  except  the  Pleasant  ore,  is  also  rather  high  though  not 
excessive,  owing  to  the  presence  of  alumina  and  lime.  The  phosphorus  in  that 
from  the  Pleasant  lode  on  Crown  land  is  far  too  high  for  the  acid  process,  but 
the  others  are  specially  low  in  that  element. 

Workings. — The  only  workings  at  the  present  time  are  two  or  three 
prospecting  potholes  two  to  four  feet  deep,  the  result  of  leasing  160  acres  on 
the  Oaky  lode  in  November,  1902.  The  surface  portions  might  be  worked  by 
open  cut  methods,  but  owing  to  the  comparatively  small  width  of  the  ore 
bodies  underground,  mining  would  have  to  be  undertaken  at  a  slight  depth. 

Geoloyy. — The  lodes  occur  in  gabbro,  which  in  their  vicinity  at  least  is 
slightly  schistose.  Near  the  northern  extremity  of  the  Pleasant  lode  the 
country  is  less  schistose,  but  shows  orientation  of  the  felspar,  and  its  physical 
appearance  is  very  similar  to  that  of  the  ore.  A  section  of  the  rock  proves  it 
to  consist  of  plagioclase  and  augite,  with  interspaces  filled  with  magnetite, 
which  mineral  often  completely  surrounds  crystals  of  augite.  Both  felspar  and 
augite  are  quite  undecomposed,  the  only  sign  of  alteration  being  slight  stains 
round  the  magnetite. 

At  other  places  on  the  eastern  side  of  the  lode  magnetite  is  greatly 
developed,  apparently  having  replaced  other  minerals  than  quartz  and  felspar. 
Near  the  eastern  portion  of  Oaky  lode  hornblende  is  present,  and  the  rock 
there  would  be  almost  a  diorite  but  for  the  magnetite  filling  the  interspaces. 

The  gabbro  area  is  about  two  miles  in  diameter  (in  a  north  and  south 
direction),  passing  into  metamorphic  granite  (altered  sediments?)  on  the  north- 
west, and  bounded  by  slates  on  the  south-west.  The  extent  towards  the  east 
is  not  known.  There  is  no  reason  to  doubt  that  the  gabbro  is  intrusive  in  the 
slates,  though  there  was  no  opportunity  to  search  for  dykes  in  the  latter. 

Several  fine-grained  diorite  dykes  are  to  be  seen  in  the  vicinity  of  the 
Pleasant  lodes,  one  cutting  across  the  northern  end  and  one  running  between  the 
lodes.  There  is  in  addition  a  cross  vein  consisting  chiefly  of  crystalline  felspar, 
but  containing  in  places  considerable  actinolite,  epidote,  and  ilmenite.  This 
has  every  appearance  of  an  aplite,  and  is  presumably  pneumatolitic  in  origin. 
Several  other  outcrops  of  similar  rock  were  seen  at  various  points  in  the  gabbro 
area.  There  is  therefore  a  possibility  of  the  lodes  also  being  pneumatolitic  in 
•origin. 
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As  shown  on  the  plan,  the  lodes  have  a  length  of  from  half  to  one 
and  a-half  miles.  The  two  southern  ones  are  parallel,  and  strike  nearly 
north-north-east  and  south-south-west  (while  dipping  west),  the  other  running 
at  right  angles  to  them,  and  dipping  50  degrees  to  the  south.  This  proves 
that  the  deposits  were  not  originally  bedded  lodes. 

The  ore  is  generally  metallic  and  black  in  colour,  but  its  powder  is 
brownish-red.  Throughout  the  ore  are  scattered  small  white  oriented 
laths,  which,  when  hollow,  have  the  creamy  gummy  appearance  of  lencoxene, 
the  decomposition  product  of  ilmenite.  They  are,  however,  most  likely 
included  felspar  crystals.  The  ore  at  one  of  the  potholes  is  seen  to  be  in 
layers,  probably  an  effect  of  weathering.  The  ore  bodies  are  sharply  marked 
off  from  the  country  rock,  and  the  first  thought  is  that  they  are  very  basic 
•dykes,  but  it  is  not  conceivable  that  such  material  could  have  remained  fluid  in 
so  small  a  fissure.  The  ore  does  not  appear  to  have  replaced  the  country,  so 
that  the  only  explanation  remaining  is  that  segregation  occurred  before  com- 
plete solidification  of  the  magma  took  place.  This  segregation  may  have  been 
partly  or  wholly  pneumatolitic,  the  elements  being  dissolved  and  transported 
in  an  aqueous  gaseous  solution. 

B  —Lim&ston&s, 

I.— THE  DUKE  GROUP. 

This  group,  forming  part  of  the  Northumberland  Islands,  and  consisting 
of  Marble  (two  square  miles).  Mortar  (ten  acres).  Iron  (ten  acres).  Hunter 
^alf  a  square  mile),  Tynemouth  (half  a  square  mile),  Bamborough  (three- 
quarters  of  a  square  mile),  and  several  small  unnamed  islands,  lies  in  longitude 
150  degrees  14  minutes  East  and  latitude  21  degrees  58  minutes  South.  (See 
Locality  Map  8.)  The  islands  are  about  half-way  between  Rockhampton  and 
Mackay,  and  eight  miles  north-east  of  the  nearest  point  on  the  mainland. 

Eucalyptus  occurs  in  the  valleys  on  Marble  Island,  but  on  the  others  the 
only  trees  are  a  few  pines.  The  rounded  grass-covered  hills  are  quite  a  feature 
of  the  islands. 

The  country  rocks  on  all  seen  (/.f.,  all  except  Bamborough)  are  greenish 
schistose  tuff  slate,  clay  slate,  and  limestone  of  Devonian  (?)  age.  Dr.  Jack, 
as  the  result  of  a  hurried  visit,*  mapped  part  of  Hunter  and  Marble  Islands  as 
granite.  It  is  believed  that  the  rock  on  Hunter  Island  is  simply  a  highly- 
altered  sedimentary,  but  absolute  proof  is  given  in  the  case  of  Marble  Island 
by  interstratified  crinoidal  limestone  in  the  area  there  shown  as  granite. 

(a)  MoKTAR  Island. 

Locality. — Mortar  Island  is  separated  from  the  north-western  promontory 
of  Marble  Island,  the  largest  of  the  Duke  Group,  by  a  channel  15  chains  wide. 
(See  Plate  6.) 

The  Admiralty  charts  show  seven  fathom  soundings  in  Lola  Montes  Pass 
to  the  west  of  Mortar  Island,  but  it  is  possible  that  ships  of  moderate  tonnage 
could  berth  almost  alongside  the  quarry — at  least  with  a  floating  jetty.  The 
water  on  the  northern  side  of  the  island  appears  deep  enough  to  float  a  large 
•vessel  under  similar  circumstances.  The  extremely  high  tides,  and  the 
consequently  strong  currents  experienced  among  the  islands,  may  cause  a  little 
inconvenience,  but  should  not  prevent  the  loading  of  the  stone,  for  where 
strongest — *.«.,  in  Lola  Montes  Pass — they  were  successfully  negotiated  when 
the  Marble  Island  quarries  were  worked. 
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Extent, — It  is  about  15  chains  iii  greatest  diameter,  and  with  the 
exceptions  of  the  eastern  end  and  a  narrow  diorite  dyke  running  north  and 
south  through  the  centre,  the  whole  is  limestone.  The  height  is  about  100 
feet.    {See  Plan  9.) 

Geology, — The  channel  between  the  two  islands  may  have  been  caused  by 
trough  faulting,  throwing  Mortar  Island  to  the  east;  but  even  then  the  thin- 
bedded  slates  on  the  east  of  Mortar  Island  are  not  evident  on  Marble  Island. 
Indistinct  corals  and  crinoids  were  observed  in  the  impure  limestones  occurring 
with  the  slates  on  the  east,  and  lamellibranchs  (sections),  were  seen  in  the 
limestone  quarried  on  the  south. 

liimtHtone, — On  the  eastern  side  of  the  island  is  a  bed,  eight  to  ten  yards 
wide,  of  limestone,  "  gi*ained "  white,  blue,  and  yellow,  a  material  specially 
suitable  for  ornamental  work. 

The  central  bed  of  marble  is  live  chains  across,  and  on  the  north  the  stone 
is  practically  without  a  trace  of  impurity;  it  weathers  into  sharp  knife  edges^ 
and  most  of  it  is  quite  uncovered  by  soil  or  even  a  lichen  growth.  (See  Plate  5.) 
This  would  seem  to  be  almost  fit  for  statuary  purposes,  though  perhaps 
scarcely  saccharoidal  enough.  It  is  fissured  on  the  surface,  but  at  a  shallow 
depth  it  would  be  possible  to  obtain  large  blocks. 

The  western  bed  is  not  quite  as  pure  as  the  central.  The  limestone  on  the 
south  side  of  the  island  has  a  slight  bluish  tirjge,  and  along  cracks  has  been 
stained  by  percolating  waters. 

The  stone  quarried  ran  98  per  cent,  calcium  carbonate  (on  the  authority 
of  Mr.  Campbell,  who  did  the  work).  A  sample  taken  by  me  from  the  whole 
island  ran  (Government  Analyst) : — 


Oa  Ov/ji         *•• 

...       97  5 

Mg  CO,       

trace 

Si  0,  and  insoluble 

1-88 

Fe.O.,  and  Al.Og  ... 

074 
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The  marble  thus  far  taken  from  the  quarry  has  been  bluish  or  creamy,, 
but  much  of  it,  especially  the  mottled-blue  and  white,  is  well  adapted  for 
ornamental  work,  and  takes  a  tine  polish.  A  few  specimens  secured  in  the 
quarry  have  been  polished,  and  are  now  on  exhibition  in  the  Survey  Museum. 
A  small  quantity  of  crystalline-banded  aragonite  occurs,  filling  fissures  in  the 
quarry,  and  there  should  be  a  sufficient  local  demand  for  this  material  for 
ornamental  work  to  make  it  worth  while  setting  it  aside  in  working. 

Workings. — The  only  work  done  was  on  the  southern  side,  where  thei*e  is 
a  quarry  from  which  several  hundred  tons  have  been  shipped.     {See  Plate  6.) 

(6)  Marble  Island. 

Locality. — Marble  Island  is  the  tnost  south-easterly  and  the  largest  of  the 
Duke  Group.     {See  Map  8.) 

Eodent. — ^A  number  of  small  outcrops  are  to  be  seen  in  the  western  portion, 
but  the  main  one  is  on  the  extreme  north-western  headland.  It  extends  north 
and  south  for  about  ten  chains,  rising  some  50  feet  abruptly  from  deep  water. 

Limestone. — The  limestone  as  a  whole  is  not  quite  as  pure  as  that  on 
Mortar  Island.  It  varies  from  pink  on  the  north  to  mottled-blue  towards  the 
south,  while  on  the  extreme  south  is  a  rock  resembling  a  conglomerate,  and 
formed  of  boulders  of  marble.  The  last  was  originally  either  an  impure 
limestone,  in  which  segregation  of  the  calcium  carbonate  has  taken  place,  or 
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else,  and  more  probably,  a  shale  with  nodular  masses  of  coral,  &c.  The 
intersticial  cementing  material  is  of  different  colours,  but  typically  red.  The 
rock  is  quite  unfit  for  lime-making,  but  would  make  a  splendid  buUding  stone. 
Similar  rock  to  this  occurs  on  the  Calliope  River  in  the  Gladstone  district. 

Workings. — Several  thousand  tons  of  stone  have  been  blasted  from  tihe 
face  of  the  cliff,  and  as  many  as  six  barges  of  500  tons  burden  have  loaded 
here  at  one  time,  pontoons  being  employed  as  floating  jetties.     (See  Plate  6.) 

Many  thousand  tons  of  stone  suitable  for  lime-making  still  remain. 

(c)  Hunter  Island. 

Locality. — ^Hunter  Island  is  the  second  largest  of  the  Duke  Group,  and 
lies  a  quarter  of  a  mile  west  of  Marble  Island. 

The  limestones,  of  which  there  are  five  distinct  areas  (see  Map  10)  occur 
near  the  centre  of  the  eastern  side,  every  area  with  a  water  frontage.  The  most 
northerly  forms  the  greater  part  of  Favosites  Point  (i.);  the  second  lies 
inland  from  Limekiln  Beach  (ii.);  and  the  third,  fourth,  and  fifth  form  Silica 
Hill  (iii.). 

(*.)  Geology. — The  outer  portion  of  Favosites  Point  consists  of  slates,  with 
interbedded  limestones  dipping  45  degrees  to  the  east.  The  slate  are,  as 
elsewhere  on  the  islands,  traversed  by  cross  veinlets  of  quartz  (segregated  from 
the  country),  which,  however,  never  enter  the  limestone.  Besides  the  thin 
beds  of  limestone  there  are  bands  of  isolated  masses  of  corals,  chiefly  favosites, 
but  also  cyathophylloids  (?).  These  beds  are  similar  to  those  on  the  eastern 
side  of  Mortar  Island. 

Limestone. — Below,  and  to  the  west  of  the  slates,  are  limestones — ^first 
impure  yellowish,  gradually  passing  into  dirty  blue  (for  two  chains),  then 
white  (for  three  chains),  and  at  the  base  of  the  Point  pink  (for  ten  yards).  Tlie 
bed  has  probably  a  total  thickness,  normally  to  the  stratification,  of  four 
chains.     The  width  of  the  point  is  about  eight  chains,  and  the  height  50  feet. 

The  water  roimd  the  point  is  shoal  at  low  tide,  safe  anchorage  being  at 
least  15  chains  out-  (See  Plates  7  and  8.)  Were  it  desired  to  exploit  this 
limestone  it  would  be  most  convenient  to  load  the  limestone  into  punts  and 
tranship  at  the  anchorage,  the  construction  of  a  pier  to  deep  water  being  out 
of  the  question. 

(ii.)  The  Limekiln  Beach  outcrop  may  be  a  faulted  portion  of  the  Favosites 
Point  basal  beds.    It  is  five  chains  in  diameter. 

Limestone. — ^The  northern  portion  is  mottled-blue  and  pink,  the  central 
is  chiefly  pink,  while  the  southern  is  pink  and  green  with  veining  of  glanconitic 
material.  The  pink  and  pink  and  blue  portions  would  be  of  value  for  lime- 
making,  while  the  pink  and  green  should  make  a  most  beautiful  building  and 
ornamental  stone. 

This  would  have  to  be  shipped  in  a  similar  manner  to  that  from  Favosites 
Point. 

Geology. — The  outcrop  is  cut  off  on  the  south  by  a  fault  striking  south- 
south-east — i.e.,  towards  the  southern  side  of  Mortar  Island — and  near  it  both 
marble  and  slate  are  very  much  contorted.  Running  off  from  the  fault,  about 
20  feet  above  the  beach,  is  a  vein  of  galena  and  gossan,  six  to  12  inches  thick, 
striking  north  and  south,  and  dipping  west,  while  the  country  dips  east.  A  few 
fragments  were  secured  and  assayed  (Government  Analyst) : — 

Gold      ...  ...     trace 

Silver     2  oz.  18  dwt.  22  gr.  per  ton 

Lead      8  3  per  cent. 

The  vein  ib  most  certainly  worth  prospecting. 


22 

(iii.)  Extent, — Silica  Hill  rises  250  feet  above  the  sea.  The  whole  of  itff 
western  and  part  of  the  eastern  and  northern  sides  are  composed  of  limestone. 

Geology. — The  basal  beds  on  the  west  have  thin  interlaminated  slate  seams 
for  a  distance  of  four  chains  from  Limekiln  Beach.  Thev  contain  abundant 
favosites  and  some  stromatopora,  often  converted  into  silica. 

Favosites  is,  in  fact,  abundant  everywhere,  stromatopora  occurring  aa 
nodules,  chiefly  in  the  thin-bedded  inipurer  portions,  and  in  the  slates. 

They  appear  to  have  been  cut  off  on  the  west  by  a  north-north-west 
striking  fault,  and  towards  the  south  they  and  the  limestones  above  them 
gradually  fade  into  calcareous  shales. 

Liinestone. — East  of  the  basal  beds  is  three  chains  of  pure  blue  limestone^ 
followed  by  four  cliains  of  pink  marble,  with  green  glanconitic  "graining"^ 
relieved  by  pink  crinoids.  The  last  naturally  makes  a  beautiful  ornamental 
stone. 

Much  of  the  limestone  on  Silica  Hill  is  rather  impure,  as  shown  by  the 
silica  replacing  the  corals.  Certain  of  the  clayey  beds  might  give  good  results 
in  the  manufacture  of  hydraulic  lime.  Some  of  the  limestone  is  dark-blue 
in  colour,  and  is  *'  grained "  with  white  stripes,  a  combination  much  sought 
after  by  ornamental  stonemasons. 

Limestone  cliffs  also  overlook  the  sea  on  the  eastern  side,  where  the  water 
at  Verde  Antique  Point  is  several  fatlioms  deep,  so  that  it  might  be  possible 
to  construct  a  wharf  there  for  the  loading  from  the  whole  of  Hunter  Island. 
It  would,  of  course,  be  necessary  to  take  into  account  the  great  rise  and  fall 
of  the  tides  here  and  the  consequent  rip,  but  they  seem  to  have  been  overcome 
by  the  use  of  floating  jetties. 

Thin-bedded  and  nodular  limestones  occur  in  the  slates  and  conglomerates- 
on  Sheepshearers'  Beach,  but  are  of  no  account  economically  though  most 
interesting  geologically  because  of  tlieir  contained  fossils. 

2.  RAGLAN. 

Considerable  bodies  of  limestone  are  known  to  exist  on  Raglan  Creek^ 
which  empties  into  the  estuary  of  the  Fitzroy;  they  have,  however,  not  yet 
been  inspected. 

3.  FITZROY  RIVER. 

Large  areas  of  limestone  of  very  good  quality  lie  north  of  the  Fitzroy  River, 
four  and  20  miles  above  Rockhampton.  They  are  the  source  of  most  of  the  lime- 
now  being  used  in  the  Central  District. 


C— ilTaiisfaiiese  Or^  Deposits. 

Several  manganese  deposits  in  the  district  between  Rockhampton  and" 
Emu  Park  have  been  worked  from  time  to  time  to  supply  Mount  Morgan. 
They  have  not  yet  been  inspected. 

1.  COOROOMAN. 

The  main  workings  are  at  Coorooman.     Prior  to  January,  1903,  123  tons 
of  manganese  ore  had  been  received  at  the  Mount  Morgan  works,  running 
ween  60  and  70  per  cent,  manganese  dioxide. 
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II.— GLADSTONE  DISTRICT. 
a— Iron  OtB  Deposits. 

The  iron  ore  deposits  in  the  Gladstone  district  are  scattered  over  an  area 
60  miles  in  diameter.     (See  Locality  Map  11.) 

The  only  deposits  of  any  considerable  size  are  at  Glassford  and  Many 
Peaks,  but  the  outcrops  at  several  other  points,  notably  those  on  the  Boyne 
River,  are  well  worth  testing.  The  places  visited  are  described  below  in  order 
from  north  to  south. 

1.  TARGINIE. 

Locality. — Targinie  head  station  lies  9  miles  west  of  Gladstone,  a  little 
over  3  miles  north-north-west  of  the  railway  station  of  same  name,  and  2^ 
miles  from  the  shore  of  Port  Curtis.  The  head  of  navigable  water  for  small 
boats  on  Boat  Creek  is  4  miles  distant  by  road. 

The  outcrop  of  iron  ore  is  half  a  mile  south-south-east  of  the  head  station^ 
and  has  been  included  in  a  lease  of  ten  acres  adjoining  portion  402,  Targinie 
(in  which  tho  station  stands),  on  the  south-eastern  comer.     (See  Plan  12.) 

Extent. — Blocks  of  the  ore  up  to  six  or  seven  feet  in  diameter  cover  an 
area  of  about  50  feet  square,  a  single  block  being  also  found  150  yards  south- 
scuth-west  of  the  main  outcrop.  The  deposit  appears  to  be  an  isolated  one. 
Its  greatest  tliickne&s  is  ten  feet  on  the  north,  from  which  it  tapers  to  the  south. 
A  landslip  just  east  of  the  deposit  is  thought  by  the  lessee  to  cover  a  further 
extension  to  the  north,  but  it  is  not  likely. 

Ore.— The  ore  is  massive  haematite  and  magnetite,  crystalline  in  parts. 
It  sometimes  contains  epidote  and  garnet.  An  assay  of  ore  made  for  the 
lessee  gave  94  per  cent,  of  ferric  oxide,  equivalet  to  65.8  per  cent,  metallic 
iron.  A  sample  collected  by  me  from  the  whole  of  the  outcrop  yields 
(Government  Analyst) : — 


Iron 

...     649  per  cent 

Silica 

...       o'A        ,, 

Phosphorus 

...     nil. 

Sulphur    ... 

. . .     trace. 

The  amount  of  ore  outcropping  is  less  than  200  tons.  There  is  nothing  to 
indicate  that  there  is  a  large  deposit  here;  it  is  probably  lenticular  in  form., 
and  in  tha.t  case  may  not  contain  more  than  1,000  tons  altogether. 

Geology. — The  country  rock  is  gametiferous  epidote-bearing  slate  (Permo- 
Carboniferous  ?),  stained  in  places  with  copper  carbonates  and  manganese  oxides. 
Intrusive  granite  is  found  a  few  hundred  yards  west  and  north  of  the  ore 
deposit. 

This  is  a  contact  deposit  of  the  Christiania  type,  the  metallic  minerals 
having  been  given  off  from  the  granite,  and  condensed  in  the  slates,  probably 
on  a  calcareous  band.  The  absence  of  limestones  hereabouts  is  rather  against 
any  probability  of  considerable  bodies  of  ore  being  found.  Two  or  three 
shallow  pot-holes  and  trenches  have  been  opened  beside  the  blocks.  No 
prospecting  for  iron  has  been  done  in  the  district. 


2.  MOUNT  GRIH. 

Locality. — Mount  Grim  is  in  the  centre  of  Fanner's  portion  2v,  Alma,  3^ 
miles  westrflouth-weat  of  Mount  Alma  Station,  and  31  milea  west  of  Gladstone. 
{Ste  Map  11.)  It  is  four  milea  from  the  Gladstone-Banana  road,  along  whioii 
it  is  understood  the  Collide  nulway  is  to  run. 


Extent. — ^The  ground  was  held  sonic  years  ago  for  copper-mining,  and 
two  old  fallen-ill  tunnels  or©  now  to  lie  seen  on  an  outcrop  compoBed  of  blocks 
of  magnetite  up  to  sis  feet  in.  dianietcr.  There  is  nothing  to  show  the 
thickness  of  the  deposit,  though  it  in  probably  less  than  10  feet.  West  of  the 
iron  ore  is  ganietifcrous  calcite,  with  thin  lenses  of  magnetite,  said  to  carry 
5  dwts.  of  gold  per  ton,  patclies  of  quartz  crystals  imd  stains  of  copper  carbonates. 
(,?«  Fig.  2.) 

On  the  southern  side  of  the  ridge  on  which  the  above  occurs  are  huge 
blocks  of  magnetite  (up  to  six  feet  in  dianteter)  over  a  width  of  20  feet  for  n 
distance  of  two  chains.     Tliere  may  be  several  distinct  lenses. 

Geology. — Tlie  country  rock  consists  of  highly  altered  tuff  slates,  Ac,  which, 
from  the  nature  of  the  outcrops,  it  is  presumed  strike  north  and  south.  Granite 
occurs  within  quarter  of  a  mile  to  the  soutli. 

Ten  chains  to  the  west  of  the  iron  oret;  is  a  large  outcrop  of  marble,  with 
fri^rments  of  shells  and  corals  (litliostrotion  1)  preserved  in  silica,  Tlieir  age  is 
probahly  Pernio-CarboiiiferouB. 

About  a  mile  west  of  tliis  magnetite  boulders  are  very  plentiful  below 
tlie  soil  of  an  alluvial  flat  opening  into  Zigsag  Greek,  worked  years  ago  for 
gold.     No  lode  has  been  discovered. 

Two  miles  south-east  of  Mount  Alma  Station  are  some  old  copper 
workings  on  garnet  rock  and  limestone.     These  rooks  might  prove  of  value 


The  Callide  coal  leases 
deposits,  so  that  this  country 


ire  about  25  miles  south-west  from  the  above 
s  worth  prospecting. 
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3.  BOYNE  RIVER. 

(a)  Portion  406,  Rivbrston. 

TjOcalUy, — Portion  406,  Riverstou,  is  16  miles  south  of  Gladstone,  and  on 
the  northern  side  of  New  Zealand  Gully.  It  is  6^  miles  south-south-west  of 
JLnnandale  Railway  Station,  with  which  it  is  connected  by  road.     {See  Map  16.) 

Extent, — The  thickness  of  the  lode  may  be  anything  up  to  three  feet. 
Boulders  of  ore  are  plentiful  in  the  bed  of  New  Zealand  Creek,  on  the  line  of 
strike,  20  chains  from  the  house,  but  no  outcrop  is  to  be  found  there.  A  sample 
from  these  boulders  assays  (Government  Analyst) : — 

Iron,  59'3  per  cent. 

Near  the  house  the  outcropping  portions  are  rather  siliceous,  and  towards  the 
creek  changes  into  quartzite,  with  veins  of  iron  oxide. 

Geology. — The  iron  lode  strikes  north-north-west,  passing  within  two 
chains  to  the  east  of  the  old  house,  in  the  south-west  comer  of  the  paddock. 
The  dip  appears  to  be  45  degrees  to  east-north-east.  The  cotmtry  west  of  the 
J  ode  is  porphyrite  interbedded  in  Devonian  (?)  slates,  which  on  the  line  of  lode 
appears  in  places  to  be  partly  replaced  by  iron  ore.  East  of  the  lode  are  altered 
epidote-bearing  slates,  with  patches  of  marble  and  interbedded  andesites. 
North-east  of  Chance  Gully,  in  which  the  lode  occurs,  is  serpentinous  schist, 
while  coarse-grained  diorite  forms  brown  soil  north  of  the  gully. 

As  no  work  has  been  done  on  the  deposit  it  is  difficult  to  determine  its 
origin.  It  is  probable  that  it  is  a  contact  deposit,  the  ores  having  been  derived 
from  intrusive  granite  or  diorite  at  a  short  distance  below  the  present  surface. 
T!ie  diorite,  a  short  distance  to  the  north,  and  the  occurrence  of  nimierous 
-contact  deposits  a  few  miles  south  of  this,  gives  colour  to  the  hypothesis. 

Mr.  Rands  has  referred  to  this  occurrence.* 

(6)  Portion  22v,  Pbmbbrton. 

Locality. — This  forfeited  selection  is  on  the  south  bank  of  the  Boyne 
River,  19  miles  south  of  Gladstone  and  two  miles  east-north-east  of  the 
Marblestone  Crossing  (Gladstone-Glassford  road).     {See  Map  6.) 

Extent. — Ten  chains  west  of  Middle  Creek,  and  the  same  distance  from 
the  river  [see  Plan  13)  is  a  U-shaped  outcrop  of  Devonian  limestone  15  chains 
across. 

At  the  northern  extremity  of  the  western  arm  haematite  occurs  as 
irregular  strings  and  bunches  with  jasperoid  in  limestone. 

The  iron  ore  on  the  eastern  arm.  forms  five  separate  outcrops  within  a 
■distance  of  ten  chains.  That  marked  (1)  on  the  plan  consists  of  a  few  tons  of 
loose  blocks  up  to  a  foot  in  diameter,  covering  an  area  of  two  yards  north 
and  south  by  eight  yards  east  and  west — i.e.,  with  its  length  across  the 
limestone.  This  was  referred  to  by  Mr.  Rands  in  a  former  Report!  as  a  dyke. 
The  next  (4)  lies  about  ten  yards  west  of  (1);  it  is  a  yard  wide  and  two  yards 
long,  and  consist  of  fragments  chiefly  of  magnetite  up  to  two  feet  in  diameter. 
It  lies  parallel  to  the  limestone,  and  there  is  probably  limestone  imder  it 
(hidden  by  soil).        Outcrop   (2)   is    in    limestone,    interlaminated  with  and 


*Loc.  cit.,  G.S.Q.P.,  No.  21. 

fOn  the  Goldfields  of  Raglan,  CftUiope,  Milton  (Norton),  and  Cania,  in  the  Port  Curtis 
IHstilot ;  and  in  the  Mineral  Dibtricts  in  the  Burnett  District.  W.H.R.  By  Auth  :  Brisb.,  1885. 
G.S.Q.P.,  No.  21. 
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replacing  it  at  the  southern  end.  Blocks  of  ore  cover  an  area  five  yards  wide 
east  and  west  and  six  yards  long  north  and  south.  The  ore  is  the  most  siliceous 
in  the  locality,  and  most  of  it  would  be  useless.  The  main  outcrop  is  (3)^ 
covering  an  area  a  chain  wide  east  and  west  and  three-quarters  of  a  chain  long 
north  and  south,  but  it  probably  extends  a  chain  further  beneath  the  soil  to 
the  north-east.  The  most  northern  outcrop  (5)  is  only  a  small  one,  with  its 
length  on  a  north-north-west  line. 

A  sample  taken  from  the  whole  of  the  outcrops  yields  (Government 
Analyst) : — 

Iron  649 

Silica         ...         ...       6  74 

Phosphorus  ...     nil. 

Sulphur    ...         ...     trace. 

Ore. — The  ores  are  haDuiatite  and  magnetite  in  about  equal  quantitiO'^ 
gradually  grading  into  one  another,  the  magnetite  being  chiefly  on  the  western: 
side  of  the  outcrops.     A  little  limonito  is  found  in  cavities  and  occasional 
pieces  of  quartz,  but  the  ore  as  a  whole  is  free  from  visible  impurities. 

General  considerations  point  to  the  iron  having  been  given  off  from  the 
granite,  and  preci})]  tated  by  the  action  of  the  limestone,  which  has  been  partly 
replaced. 

(c)  Portion  lOv,  Pembkrton. 

Locality. — Portion  lOv  is  on  the  eastern  side  of  the  Calliope-Bompa  road^ 
three  and  a-half  miles  south  of  the  Marblestone  Crossing.     (See  Map  16.) 

Extent. — The  first  outcrop  is  a  quarter  of  a  mile  south  of  the  northern- 
boundaiy  of  the  portion,  about  ten  chains  east  of  the  road,  and  100  yards 
north  of  a  small  creek  coming  down  from  the  Many  Peaks  Range.  It 
consists  of  blocks  of  magnetite  up  to  four  feet  in  length,  covering  an  area 
ten  feet  wide  and  a  chain  in  length  (north-west  and  south-east).  The  ore  is 
chiefly  magnetite,  often  crystalline,  but  in  places  altered  into  haematite,  and 
even  into  cellular  limonite.  There  is  just  the  faintest  trace  of  green  copper 
carbonate  in  one  place,  not  enough  to  affect  its  value  as  an  iron  ore.  A 
rough  sample  assays  (Government  Analyst) : — 

Iron,  67*4  per  cent. 

Isolated  blocks  also  occur  for  a  chain  further  to  the  south,  and  on  the  hill  to* 
the  north,  probably  resulting  from  other  smaller  lenticular  patches. 

Geology. — The  country  is  greenish  chalcedonic  Devonian  slate,  highly^ 
altered  by  the  intrusion  of  the  Many  Peaks  granite  mass  to  the  east,  which 
probably  caused  the  formation  of  the  deposit.  Limestone  outcrops  in  large 
quantities  on  the  road,  some  of  it  being  pure  white  and  saccharoidal. 

Scattered  fragments  of  magnetite  are  found  on  the  Eastern  Boyne  road,. 
one  and  a-half  miles  from  the  Gladstone-Milton  road,  just  within  the  catchment 
area  of  Oaky  Creek.  The  country  is  epidote  slate.  This  is  the  most  southern 
of  the  deposits,  on  the  edge  of  the  Many  Peaks  granite,  seen. 

Owing  to  the  abimdance  of  limestone  in  the  slates  along  the  boimdary 
of  the  granite,  it  is  very  likely  that  there  are  numerous  other  iron  ore  deposits 
in  the  strip  between  portion  406,  Riverston,  and  lOv  Pemberton — in  portions 
3v,  26v,  22v,  5v,  6v,  7v,  8v,  9v,  lOv,  and  11  v. 

The  iron  ore  may  be  expected  to  increase  in  depth  till  the  granite  is 
reached,  above  which  it  will  be  most  abundant,  but  in  which  it  will  not  be 
found. 
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Should  the  Glassford  railway  be  carried  down  the  Boyne  to  Marblestone 
as  has  been  proposed,  this  country  would  be  well  worth  prospecting,  there 
being  every  possibility  of  large  ore  deposits  occurring  beneath  the  small 
outcrops. 

L  DEGALGIL. 

Old  gold  workings  on  Degalgil  Creek,  just  above  the  entrance  of 
Koolkooroom  Creek,  40  miles  south  of  Gladstone.  (See  Map  11.)  Very 
siliceous  limonite  on  the  surface,  of  no  value  as  iron  ore  but  possibly  copper- 
bearing  at  a  depth.     Slate  country  with  intrusive  diorite- 

5.  KROOMBIT. 

(a)  Five-mile  (or  Callipe)  Copper  Mines. 

Locality. — Ten  leases  for  copper-mining  were  taken  up  some  years  ago, 
four  miles  east-south-east  of  Kroombit  Station,  and  52  miles  south-south-west 
of  Gladstone.  They  are  all  drained  by  branches  of  Allen's  Creek.  (See  Locality 
Map  11.) 

Old  Workings. — The  older  and  most  eastern  workings  are  on  Five-mile 
Creek,  two  miles  above  the  Cania  road.  Here  a  double  shaft  was  sunk  on 
Devonian  (?)  slates  replaced  by  haematite  and  crystalline  black  copper  oxide. 
The  strata  bend  in  the  shaft,  on  the  west  striking  about  south-west  and  on  the 
east  striking  east  and  west  (locally),  with  a  steep  dip  to  the  south.  The 
copper  appears  to  follow  a  vertical  fissure  striking  south-west,  the  ore  bulging 
out  to  three  feet  in  places,  but  often  thinning  to  six  inches.  A  timnel  on  creek 
level  has  been  driven  into  hillside  for  100  feet,  branching  at  the  end,  without 
striking  an  ore  body,  though  there  are  stains  throughout.  In  the  tunnel  the 
coimtry  is  very  hard  actinolite  slate. 

Blocks  of  both  haematite  and  limestone  are  found  in  the  creek,  at  the 
mines,  and  for  some  distance  below.  Haematite  and  a  little  manganese  ore  are 
seen  on  the  track  to  the  mine,  and  siliceous  haematite  ocurs  at  the  houses  just 
south-west  of  Frampton's  furnace  area. 

Newer  Workings. — The  newer  workings  are  within  half  a  mile  west  of  the 
older,  and  higher  up  the  hill.  Taken  up  under  application-register  number  62. 
The  ore  is  siliceous  liaematite,  with  a  little  copper  carbonate,  which  on  the 
surface  is  too  siliceous  as  an  iron  ore,  though  it  is  likely  to  improve  with  depth, 
and  might  then  be  hand-picked.  Numerous  trenches  have  been  opened  on 
this  siliceous  ironstone,  which  is  about  a  chain  in  diameter.  The  main  shaft 
is  inaccessible,  but  has  been  sunk  to  sulphides.  Magnetite  occurs  scattered 
over  a  considerable  area  on  the  hill  beyond  the  workings. 

Geology. — The  country  rock  is  tuffaceous  slate,  forming  a  red  soil.  The 
lode  is  probably  partly  sulphide  and  partly  oxide  (replacing  slate),  and  the 
silica  will  probably  decrease  with  depth.  The  country  would  be  well  worth 
prospecting  for  iron,  all  work  done  thus  far  having  been  for  copper. 

The  fact  that  these  deposits  are  only  18  miles  in  a  direct  line  south-east 
from  the  Callide  coal  mines,  makes  them  all  the  more  valuable.  It  is  true 
that  ranges  have  to  be  crossed  on  the  routes  to  Gladstone,  but  they  present  no 
great  engineering  difficulties. 

(b)  Cama  Road. 

A  bed  of  beauxite  occurs  on  the  Cania  road,  three  and  a-half  miles  south  of 
Kroombit  Station.  Its  thickness  is  about  six  feet,  and  it  can  be  seen  to  extend 
for  two  chains.      Below  it  is  a  pink  porcellanous  limestone  (secondary),  above  is 
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H  cap  of  olivine  basalt.  Searcli  would  probably  prove  similar  laterite  beds  to 
those  in  New  England,  New  South  Wales.  T^e  ore  is  suitable  for  the  manu- 
facture of  iron  or  aluminium,  or  for  a  flux. 

6.  MANY  PEAKS. 

Locality* — The  Many  Peaks  copper  leases  are  on  portion  Iv,  Bompa,  46 
miles  south-south-east  of  Gladstone,  on  the  southern  side  of  the  Glassford 
road,  in  the  bend  between  the  Boyne  River  and  Glaasford  Creek.  {See  Map  14.) 
They  are  19  miles  soutli-west  of  Miriam  Vale  Railway  Station,  and  beside  the 
proposed  Glassford  railway. 

Extent, — The  lodes  are  probably  on  a  zone  or  zones  of  crushed  andesite, 
in  slate,  rendered  schistose  and  pervious  to  solutions.  The  metallic  minerals 
occur  in  bunches  on  a  bent  line  running  through  the  centre  of  the  leases,  there 
being  nine  distinct  outcrops  of  gossany  ore,  apparently  separated  by  barren 
country,  within  a  distance  of  a  mile  south  of  Deception  Creek,  along  which  the 
Glassford  road  runs. 

At  the  No.  1  workings  tlie  outcrop  is  soft  powdery  iron  ore  with  copper 
carbonates.  Tlie  main  portion  of  the  lode,  averaging  ten  feet  in  width,  alters 
within  100  feet  depth  to  sulphide,  but  there  are  large  bimches  of  haematite,  one 
mass  on  the  No.  1  adit  near  the  main  shaft,  110  feet  below  the  surface,  being 
ten  feet  across. 

Ore. — ^A  certain  small  amount  of  magnetite  and  htematite  might  be  sepa- 
rated in  working  these  deposits  for  copper.  The  iron  sulphide  residue  from 
leaching  the  copper  ore  may  in  the  future  be  used  for  the  manufacture  of 
sulphuric  acid,  in  which  case  the  iron  oxide  remaining  would  be  valuable  as  an 
•iron  ore.  Neill's  processes,  or  Van  Arsdale's,  might  be  expected  to  give  good 
results  here  in  the  extraction  of  the  copper,  witli  simultaneous  production  of 
high-grade  iron  oxide. 

Mr.  RaiidK  has  reported  on  these  leases.* 

With  regard  to  tiuxes,  limestone  occurs  in  large  quantities  in  a  number 
of  places  along  the  Calliope  and  Boyne  Rivers,  and  also  at  Kroombit,  Cania, 
Glassford,  and  Many  Peuks,  and  with  garnet  rock  at  Glassford  and  Diglum 
Creek. 

The  nearest  coalfield  is  tlie  Calliile,  on  the  western  side  of  the  area 
examined.  Prospecting  has  been  carried  on  here,  proving  the  existence  of 
several  thick  seams  of  coal,  probably  suitable  for  coking.  The  trial  survey 
for  a  railroad  to  connect  the  field  with  Gladstone  has  been  completed.  In  case 
of  work  not  being  commenced  on  this  field,  coal  or  coke  could  be  brought  to 
Gladstone  by  water  from  the  Burrum  or  Ipswich  or  Central  fields. 

7.  GLASSFORD. 

Locality, — Glassford  lies  60  miles  south  of  Gladstone,  on  the  left-hand 
head  branch  of  Glassford  Creek.  The  battery  site  is  33 J  miles  south-west  of 
Miriam  Vale  Railway  Station,  and  is  950  feet  above  sea-level.     (^See  Map  11.) 

Historical  and  general  matter  will  be  found  in  Mr.  Rands*  annual  report 
for  1899. 

Geology. — The  accompanying  map  (15)  shows  that  the  Glassford  ores  form 
contact  deposits  of  the  Christiania  type.     Granite  has  intruded  the  slates,  and 

*  See  No.  160  of  the  Oeol.  Survey  Publications. 
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in  cooling  has  given  off  various  metallic  minerals  (including  oxides  of  iron 
and  copper  sulphides)  which  have  been  precipitated  in  the  slates  in  the  vicinity 
of  limestones.     Garnet  rock  is  the  chief  accompanying  mineral. 

Extent, — The  line  of  junction  of  slates  and  granites  runs  through  the  town, 
with  a  general  north  and  south  direction  from  half  a  mile  north  of  it  to  one 
and  a-half  miles  south,  and  on  this  portion  most  of  the  ore  deposits  are  found. 
Outcrops  of  garnet  rock,  usually  associated  with  ore  in  this  district,  are  to  be 
seen  as  far  as  one  and  a-half  miles  north  of  the  town.  The  two  main  outcrops 
are  the  Blue  Bag,  on  the  Reward  Claim,  a  quarter  of  a  mile  west  of  tj^e  town, 
and  Kelly's,  on  No.  5  Lease,  one  and  a-half  miles  south  of  the  town.  The 
former  has  a  length  of  over  a  quarter  of  a  mile,  and  the  latter  about  one-eighth 
of  a  mile. 

Mr.  Rands,  in  the  above  report,  describes  the  workings,  which  were  all 
accessible  at  the  time  of  his  visit.  The  quotations  below  are  from  this 
report : — "  The  main  deposit  can  be  traced  right  through  and  beyond  these 
properties  (the  four  leases  held  by  the  Bompa  Syndicate),  and  there  are  in 
addition  other  smaller  ore  bodies  on  which  but  little  work  has  yet  been  done 
to  test  their  value.  The  main  portion  of  the  deposit  is  a  true  lode,  but  in  parts 
the  country  rock  is  also  highly  impregnated  with  copper.  The  coimtry 
consists  of  quartzites,  slates,  and  greywackes,  with  intrusive  masses  of  granite. 
A  white  crystalline  limestone  often  occurs  alongside  the  lode."  As  my  plan 
shows,  there  are  numerous  detached  deposits,  none  of  which  continue  through  all 
the  properties. 

"  Lease  No.  5. — South  Shaft  .  .  .  is  114  feet  in  depth  .  .  .  entirely 
in  syenitic  granite.  At  the  bottom  a  drive  was  put  in  east  for  35  feet,  which 
for  the  last  ten  feet  passed  through  a  body  of  ore  consisting  of  specular  iron 
ore,  magnetite,  calcite,  and  copper  pyrites." 

"  Kelly's  Shaft  .  .  .  is  107  feet  in  depth,  .  .  .  straight  down  to  a  depth 
of  94  feet.,  when  it  strikes  the  footwall  and  follows  the  westerly  underlie  .  . 
able  to  get  down  as  far  as  the  70-feet  level,  where  a  westerly  crosscut  has  been 
driven  for  a  distance  of  25  feet,  all  in  lode  material.  The  ore  is  chiefly  of 
magnetite,  with  copper  pyrites  disseminated  through  it  .  .  .  there  are  .  .  . 
patches  of  calcite,  and  gametiferous  rock  .  .  .  also  occurs."  The  outcrops  of 
garnet  rock  and  magnetite  are  ten  feet  wide. 

There  is  a  laige  outcrop  of  garnet  rock  and  magnetite  between  the  South 
and  Kelly's  Shafts. 

"Dowling's  Shaft. — The  depth  .  .  .  was  151  feet,  and  down  to  121  feet 
it  was  entirely  in  the  limestone,  which  here  outcrops  on  western  side  of  the  lode. 
In  the  last  30.  feet  the  ore  body  has  an  imderlie  of  four  feet,  and  the  bottom  of 
the  shaft  is  entirely  in  ore.  .  .  .  The  ore  consists  of  magnetite  and  gameti- 
ferous rock,  with  copper  pyrites  tlirough  it  .  .  ."  Probably  lenticular  patches 
of  magnetite  in  garnet  rock  as  well  as  disseminations. 

"  Northern  Shaft,  .  .  .  110  feet  in  depth,  .  .  .  entirely  in  limestone. 
A  crosscut  was  driven  west  for  six  feet  in  hard  garnet  rock,  with  splashes  of 
copper  pyrites  through  it.  A  crosscut  has  also  been  driven  east-south-east  for 
49  feet,  .  .  .  the  first  42  feet  in  limestone,  and  from  that  point  there  was  a 
fomjation  consisting  chiefly  of  limestone  and  calcite  carrying  numerous  garnets. 
.  .  .  Patches  of  magnetite,  and  a  fair  amount  of  copper  pyrites."  Galena 
and  blende  are  both  present. 

Easton's  Shaft  was  begun  on  garnet  and  haematite-bearing  slates  forming 
a  capping  on  granite. 
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A  couple  of  lenticular  patches  of  haematite  and  magnetite  near  the  centre 
of  the  northern  boundary  of  M.  L.  6,  about  three  feet  wide  and  ten  yards  long. 

*'  Kelly's  Tunnel,  on  Kelly's  Claim,  north-west  alongside  lode,  and  then  west 
across  it  for  12  feet.  .  .  .  Intrusion  of  granite  at  mouth  of  tunnel.  First  six 
feet  of  ore  is  magnetite  with  copper  pyrites,  the  remainder  garnet  rock."  The 
southern  tunnel  is  ten  chains  from  the  northern.  Opened  in  decomposed 
granite  just  under  limestone.  Ore  contains  much  magnetite,  and  occurs  under 
and  in  the  limestone.  There  is  some  6ne  magnetite  and  haematite  on  the 
surface  just  south  of  this. 

"  Keward  Claim. — The  Blue  Bag  tunnel,  27  feet  in  length,  has  been  driven 
into  the  lode  in  a  nortli-west  direction,  all  in  lode.  .  .  .  The  gangue  carries 
a  good  deal  of  magnetite."  In  the  creek  are  up  to  20  feet  of  garnet  rock,  with 
patches  of  haematite  and  magnetite  and  stains  of  carbonates  of  copper  on  the 
surface,  giving  way  to  copper  pyrites  in  a  few  inches. 

The  Blue  Bag  Shaft  is  100  feet  deep,  with  a  steep  underlie  to  west  for 
50  feet,  and  then  vertical.  In  a  rich  bunch  of  ore  lying  on  decomposed 
porphyritic  J2:rp.iiitc  and  adjacent  to  the  Blue  Bag  garnet  rock.  A  few  chains 
to  the  north  is  another  shaft,  30  feet  deep,  with  a  drive  for  30  yards  to  the 
south-west  at  the  bottom,  passing  through  cupriferous  garnet  rock.  In  the  face 
is  massive  haematite. 

"  The  (Blue  Bag)  lode  in  Glassford  Creek  consists  on  its  east  side  of 
quartzite  and  garnet  rock,  with  copper  pyrites.  Next  to  this  there  is  five  feet 
in  width  of  magnetite,  in  which  are  large  cavities  filled  with  calcite.  The 
magnetite  contains  copper  pyrites  throughout  it.  Then  there  is  four  feet  of 
garnet  rock  with  copper  carbonates.  The  lode  is  certainly  25  feet  wide."  Ten 
feet  width  of  ore  rises  15  feet  above  the  ground  on  the  side  of  the  creek,  and 
consists  in  great  part  of  magnetite,  chiefly  as  bunches,  with  copper  pyrites  in 
garnet  rock. 

'•  Big:  Blow. — At  northern  boundarv  of  the  Keward  Claim  is  the  North 
Tunnel,  driven  about  100  feet  in  a  westerly  direction,  through  quarzites  and 
hard  garnet  rock.  At  the  face  is  hard  garnet  rock,  with  copper  pyrites  and 
large  patches  of  magnetite." 

The  tunnel  is  driven  under  a  very  large  copper-stained  garnet  blow.  The 
garnet  rock  here  does  not  look  promising  either  for  iron  or  copper. 

Amount. — Taking  the  amount  of  magnetite  in  the  Glassford  ore  as 
one-fifth  of  the  whole,  the  total  amount  of  ore  within  200  feet  of  the  surface  on 
the  leases  now  held   will  not  exceed  half  a  million  tons. 

Future. — The  only  possibility  of  the  iron  ore  being  worked  is  in 
connection  with  the  copper  and  gold.  Magnetic  concentration  would  leave 
the  copper  and  gold  ore  in  an  ideal  condition  for  smelting,  the  magnetite  in 
a  pure  state  being  obtained  as  a  by-product. 

It  is  proposed  to  construct  a  railway  line  either  to  Miriam  Vale,  vi&  Many 
Peaks  and  Mount  Jacob,  a  distance  of  33 J  miles;  or  to  Gladstone,  following 
the  mail  road  down  the  Boyne  lliver,  a  distance  of  80  miles. 

8.  CANIA. 

{See  Map  11.) 

Township. 

Locality. — Cania  is  58  miles  south-south-west  of  Gladstone,  and  the  same 
distance  north-west  of  Mount  Perry.  Miriam  Vale,  the  nearest  railway  station, 
is  42  miles  distant. 
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Extent. — Half  a  mile  east  of  and  above  the  township  is  a  small  deposit, 
ftbout  a  chain  in  diameter,  of  cellular,  rather  siliceous,  limonite.  The  iron  ore 
probably  replaces  Permo-Carboniferous  limestone,  an  outcrop  of  which  occurs 
on  the  west,  and  it  may  pass  into  carbonate  at  a  depth.  This  body  alone  is 
of  no  value,  but  it  points  to  the  possibility  of  there  being  others  in  the  locality. 

Spring  Creek. 

Locality. — The  old  Spring  Creek  Gold  Diggings  are  ten  miles  north-east  of 
Caiiia. 

Extent. — There  are  several  small  outcrops  of  iron  ore  in  this  locality,  the 
largest  crossing  the  Cania-Monal  road,  about  quarter  of  a  mile  west  of  the 
workings.  This  is  about  two  feet  wide,  and  in  places  consists  of  pure 
hijeniatite  with  garnet  rock,  but  as  a  whole  would  not  be  pure  enough  even  if 
large  enough  to  be  worked.  The  country  rock  here  is  Devonian  (?)  slate  and 
tuff,  dipping  70  degrees  to  south-west. 

There  is  at  present  no  practicable  outlet  for  ore  from  here,  the  Burnett 
Raiige  being  to  the  west — i.e.,  towards  the  Callide  Coal  Field — and  Dawes' 
liange  to  the  east,  towards  Mount  Perry.  To  within  25  miles  of  Motmt  Perry 
there  is  a  gentle  down-grade,  but  the  country  then  becomes  broken. 

9.  CABBxVGE-TREE. 

Locality. — Cabbage-tree  lies  54  miles  south  of  Gladstone,  on  the  southern 
flanks  of  Dawes'  Range.  It  is  40  miles  north-north-west  of  Mount  Perry. 
(See  Map  11.)  A  few  years  ago  several  leases  were  taken  up  for  copper-mining, 
hut  now  the  [)lace  is  practically  deseited. 

Outcrojjs. — Impure  haematite  and  limonite  blows  occur  on  Monument  Hill, 
near  some  old  trenches,  and  there  are  numerous  iron-stained  outcrops. 

Blocks  of  haematite  can  be  seen  in  the  creek  on  the  western  side  of  Apple- 
tree  Lease. 

The  largest  haematite  outcrop  seen  here  is  on  the  head  branch  of  a  small 
creek  about  half  a  mile  south  of  the  hotel.  It  strikes  north-west,  its  greatest 
width  is  ten  feet,  and  it  runs  for  about  a  chain.  The  ore  consists  of  haematite 
and  limonite,  and  is  nearly  free  from  (juartz. 

B— Limestones. 

1.  CALLIOPE  RIVER. 

(a)  Calliope  Crossing. 

In  the  bed  of  the  Calliope  River,  between  portion  1,  West  Stowe,  and 
portion  66,  East  Stowe,  a  quarter  of  a  mile  below  the  crossing  on  the  Gladstone- 
Rockhampton  road,  are  several  exposures  of  limestone,  all  within  a  radius  of 
ten  chains.     (See  Map  20.) 

The  main,  most  northern,  outcrop  is  about  50  feet  wide,  25  feet  high 
and  five  chains  long.  It  consists  mostly  of  very  pure  light-grey  marble,  but 
much  of  it  i^  beautifully  coloured.  It  contains,  as  a  whole,  one  per  cent,  of 
visible  impurity  (veinlets  and  coatings  of  iron  oxides  and  clay).  The  limestone 
continues  to  the  north,  but  is  covered  by  the  alluvial  soil  on  the  bank  of  the 
river.  A  nine-feet  dyke  of  porphyrite  (?)  runs  through  the  limestone,  the  three 
feet  in  centre  being  coarsely  porphyritic,  while  the  outsides  are  very  fine- 
grained. 
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A  few  chains  south  of  the  above  are  several  other  outcrops,  up  to  four 
chains  in  length.  That  near  the  centre  of  the  river  is  20  feet  wide,  and  oonaifltt 
of  a  reddish  limestone,  traversed  by  very  ferruginous  veins,  which  should  be  of 
great  value  for  building  and  monumental  purposes. 

Within  half  a  chain  of  this,  on  the  west,  is  another  outcrop  20  feet  wide,, 
and  the  Marble  Island  in  the  river,  six  chains  to  the  south,  may  be  a  continuar 
tion  of  this  bed.  The  greater  part  is  piu-e  bluish  stone,  with  cross-veins  of  white 
calcite,  the  couple  of  feet  on  each  side  being  very  ferruginous.  The  rock  has 
the  structure  of  a  conglomerate  but  consist*  entirely  of  limestone.  It  tapers 
out  to  the  north. 

West  of  this,  near  the  bank  of  the  river,  is  a  north  and  south  zone, 
containing  overlapping  interbedded  lenticular  masses  of  limestone.  This^ 
would  probably  be  of  use  for  a  building-stone,  but  is  too  impiure  for  lime- 
making.  The  limestone  has  the  appearance  both  of  replacing  the  slates  (on 
the  sides)  and  of  having  segregated  from  them,  in  which  case  the  clayey 
impurities  remaining  have  encrusted  the  lumps  of  limestone.  The  rock  lookfr 
like  a  re-cemented  breccia  or  a  conglomerate.  In  large  masses  the  limestone  is 
very  pure,  containing  only  a  few  fragments  of  reddish  slate,  amounting  to* 
perhaps  one  per  cent,  of  the  whole.  That  the  limestone  is  in  part  original  is 
proved  by  the  indistinct  crinoids,  corals  (cyathophylloids  ?),  seen  in  parts  of  it.. 
West  of  the  limestone  is  a  thick  bed  of  limestone  and  slate  conglomerate,  the 
fragments  being  held  together  by  a  greyish  cement. 

The  quality  of  the  limestone  in  this  locality  is  not  as  good  as  could  be 
wished,  the  amount  of  iron  present  preventing  its  use  in  sugar  refineries. 
The  whole  of  the  rock  is  perfectly  suitable  for  building-stone,  and  most  of  it  is 
pure  enougli  for  ordinary  lime-making. 

There  appears  to  be  a  bar  of  rocks  across  the  river,  a  quarter  of  a  mile 
below  tJie  limestones,  but  it  is  affiniied  locally  that  small  boats  can  reach  the 
stone  at  high  tide.  A  considerable  quantity  was,  in  fact,  shipped  from  here  to 
Bundaberg  some  twenty  years  ago.    The  Calliope  lauding  is  only  a  mile  below. 


(6)  PoHTioNS  77  AND  78,  Auckland  (Wanmbr's). 

The  deposits  lie  at  the  eastern  ends  of  the  portions,  one  mile  from  the 
Calliope  River  and  eight  miles  south-west  of  Gladstone.    {See  Map  20.) 

A  small  quarry  has  been  opened  on  the  deposit,  which  can  be  traced  for 
several  chains  in  a  northerly  direction,  with  a  width  of  about  two  chains.  The 
rock  on  the  surface  is  nmch  fractured,  and  the  interspaces  have  been  filled  with 
red  clay,  staining  the  limestone  and  rendering  it  unfit  for  sugar  refining.  In 
the  quarry  the  north-eastern  part  is  rather  impure,  and  when  not  actually 
impure  internally  it  is  much  cracked,  and  the  cracks  are  stained  with 
ferruginous  clay.     The  south-eastern  portion  is  veiy  pure. 

Indistinct  corals  and  crinoids  are  to  be  seen  at  times,  proving  that  the 
limestone  has  been  organically  formed. 

The  position  is  a  good  one  for  exploitation,  the  road  to  the  Calliope  River 
having  a  gentle  downward  slope  all  the  way.  At  the  landing  small  20-ton 
schooners  are  loaded,  and  if  necessary  the  stone  is  transhipped  at  Gladstone. 

Five  hundred  tons  of  limestone  have  been  shipped  from  here  to  Bundaberg 
for  the  sugar  refineries. 
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2.  CALLIOPE— MARBLESTONE—BOYNE. 

From  the  10-chain  road  two  miles  north  of  Calliope  to  the  Eastern  Boyne 
(15  miles)  is  a  north-north-west  belt  of  coimtry  one -to  two  miles  wide,  in  which 
very  numerous  outcrops  of  limestone  are  found.  In  the  vicinity  of  the 
township  of  Calliope  the  outcrops  are  few  and  far  between,  but  toward 
the  head  waters  of  Leixlip  Creek  they  are  more  plentiful;  the  greatest 
development  in  the  district  is  on  the  southern  side  of  ihe  Boyne  Range, 
between  Raggote  Creek  and  the  Boyne  River,  and  owing  to  the  size, 
persistence,  and  number  of  the  beds,  the  locality  has  received  the  name  of 
Marblestoiie.  Beyond  Marblestone,  to  the  south,  isolated  outcrops  occur  at 
intervals  almost  to  the  head  of  the  Boyne  River.  (See  Locality  Maps  11  and 
19.) 

(a)  Calliope. 

(i.)  On  Marck's,  portions  .^*58  and  176,  East  Stowe,  ten  miles  south  of 
Gladstone,  are  three  belts  of  non-fossiliferous  limestone,  one  quarter  of  a  mild 
in  length  and  half  a  chain  wide,  striking  about  west-north-west.  The  limestone 
is  very  pure,  and  in  fact  the  best  seen  in  the  district.  Cartage  to  the  landing 
on  the  Calliope  River,  a  little  over  four  miles  distant,  should  not  cost  more 
than  4s.  per  ton.  The  distance  from  the  outcrops  to  Annandale  Station,  on  the 
Maryborough-Gladstone  Railway,  is  seven  miles  by  way  of  the  10-chain  road^ 
which  presents  no  difficulties  to  teams-     (See  Map  24.) 

(ii.)  On  the  head  of  Bedford  Creek,  2i  miles  south-east  of  Calliope,  are 
several  outcrops  of  limestone. 

(iii.)  The  first  outcrop  on  Leixlip  Creek  is  on  the  western  side  of  the 
Marblestone  road,  two  miles  south-south-east  of  Calliope.  Then  numerous 
other  outcrops  occur  on  the  heads  of  Ten-men  Gully  and  Brennan's  Flat. 

(b)    MAKBr.BSTONB. 

From  Hickman's,  portion  20,  on  the  north,  to  portion  348,  there  is 
limestone  practically  all  the  way.  The  outcrops  strike  about  north-north- 
west ;  as  a  rule  they  do  not  exceed  a  quarter  of  a  mile  in  length,  and  owing  to 
the  development  of  separate  lenses  side  by  side  the  width  is  often  as  great  as 
the  length.     (See  Map  16.) 

The  greatest  development  is  on  portion  2v,  Riverstone,  beside  the  Calliope- 
Milton  road,  near  the  junction  with  a  surveyed  road,  vid  Riverstone,  to 
Annandale  Railway  Station  (which  is  ten  miles  distant). 

On  portion  2v,  the  beds  strike  north  10  degrees  west,  and  dip  70  degrees 
to  east. 

There  is  one  large  outcrop  on  the  north  and  one  on  the  south  of  the 
portion,  but  these  are  in  all  probability  connected. 

The  limestones  are,  as  a  rule,  }>ale  blue  or  neutral  tinted,  mostly  very 
pure,  and  therefore  well  adapted  for  lime-making.  On  portion  2v,  the  beds 
are  highly  fossiliferous,  containing  stroniatopora  (most  abundant,  forming 
ivhole  beds  up  to  10  feet  thick,  in  which  the  separate  coral  masses  are  often 
18  inches  or  more  across),  coenites,  favosites,  lithostrotion,  cyathophylloids, 
cystiphyllum,  <fec.,  with  a  few  shells.  One  belt  in  the  limestone  has  the  fossils 
replaced  and  preserved  by  silica. 

Tliere  is  also  a  belt  of  breccia,  consisting  of  angular  fragments  of  limestone 
in  a  red  ferruginous  cement.  The  bed  is  only  a  few  feet  in  width,  but  outcrops 
for  several  chains.  The  rock  takes  a  fine  polish,  and  will  hoM  it«  own  with  any 
of  the  imp<Hrted  breccia  marbles. 
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(e)  BoTMB  Rnmt. 

Other  extensiye  beds  of  limestone  oocur  on  portions  20t,  25y,  It,  442,  341, 
342,  4v,  and  348,  Riverstone — ^in  fact^  all  along  the  Ifarblestone  road.  (See 
Map  16.)  Very  little  of  the  stone  is  at  all  impure,  most  ci  it  being  light-blue  in 
colour  and  granular  in  teizture. 

South  of  the  Bojne,  the  first  outcrops  are  on  portion  22y,  Pemberton, 
within  quarter  of  a  mile  of  the  river. 

There  are  other  outcrops  on  Cave  Creek,  in  portion  6v,  Pemberton,  about 
half  a  mile  from  the  river. 

In  portion  7v,  Pemberton,  there  are  several  outcrops  of  impure  shell 
limestone,  which  would  probably  give  good  results  as  a  hydraulic  lime. 

In  portion  9v,  Pemberton,  there  are  several  outcrops,  one  of  which,  on 
the  road,  is  pure  white,  and  saccharoidal  in  texture.  The  outcrop  here  is  several 
•chains  in  length.  The  limestone  has  been  altered  by  the  intrusion  of  the  Many 
Peaks  granite  mass,  which  lies  only  half  a  mile  to  the  east.  This  is  quite  sufficient 
indication  to  warrant  extensive  prospecting,  but  the  demand  gives  no  encourage- 
ment. The  total  Italian  exports  in  1902,  a  little  over  327,000  tons,  was  valued 
at  only  32s.  a  ton. 

A  probable  continuation  of  the  Marblestone  belt  is  seen  between 
Littlemere  and  Glassford  Creek,  at  the  head  of  the  Boyne. 

A  10-foot  bed  of  pure  white  limestone  lies  two  miles  north  of  the  Many 
Peaks  Mine.     It  strikes  north  and  south,  and  contains  a  few  indistinct  fossils. 

A  large  outcrop  lies  about  half  a  mile  south  of  portion  lOv,  Milton.  The 
bed  is  probably  two  chains  in  width,  and  can  be  followed  for  over  a  mile.  The 
limestone  is  somewhat  altered,  but  contains  recognisable  favosiles,  heliolites, 
coenites,  crinoids,  bivalves,  branching  stenopora,  and  forams  (?). 

3.  CATFISH. 

A  number  of  limstone  outcrops  occur  on  the  Gladstone-Banana  road,  from 
the  Catfish  Hotel  (which  is  21  miles  south-west  of  Gladstone)  to  the  Wycheproof 
turn-off,  three  miles  to  the  north-east.  (See  Map  17.)  Tlie  beds  have  a  general 
strike  a  little  west  of  north,  and  the  zone  may  possibly  be  a  western  extension 
of  that  at  Calliope.  The  beds  are  up  to  one  and  a-half  chains  in  width  and 
half  a  mile  in  length,  and  the  greater  part  is  rather  impure,  though  the  stone 
in  some  of  the  beds  (blue  and  grey)  is  sufficiently  pure  for  lime-making.  Some 
of  the  other  beds  are  beautifully  coloured.  Fossil  stromatopora,  favosites,  &c., 
are  not  very  well  preserved,  though  plentiful.    Age — Devonian. 

Other  outcrops  occur  on  the  Calliope  River,  in  portion  Iv,  West  Stowe, 
about  20  chains  above  Ferguson^s  Crossing.  The  stone  is  a  beautiful  white 
marble,  and  would  probably  be  of  use  for  ornamental  purposes. 

Several  outcrops  of  marble  occur  on  Mount  Grim,  on  portion  2v,  Alma, 
31  miles  west  of  Gladstone.  The  limestones  have  been  highly  altered,  but  still 
contain  traces  of  corals  and  shells,  pointing  to  their  age  being  Pemio- 
Carboniferous. 

4.  DIGLUM. 

On  Diglum  and  Booreeco  Creeks,  30  miles  south  by  west  of  Gladstone, 
are  several  north  and  south  belts  of  limestone  at  intervals  of  half  a  mile,  over 
an  area  four  miles  in  diameter.  Some  of  the  limestones  can  be  traced  for  over 
a  mile.     (See  Map  18.) 

Some  of  the  limestone  is  very  saccharoidal,  but  even  then  contains 
dendroid  syringopora,  beautifully  preserved  in  silica. 
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Some  of  the  rocks  here  have  been  highly  altered  by  the  intrusion  of  a 
basic  granite,  which  sewiis  to  extend  to  the  head  of  Diglum  Creek  on  the  south. 
WoUastonite  and  garnet  are  found  at  several  places  near  the  junction. 

The  remoteness  of  the  locality  will  prevent  anything  being  done  with  these 
deposits  for  many  years  to  come.  They  are  here  simply  recorded,  though 
already  mentioned  in  a  report  of  Mr.  Dimstan's.'*^ 

5.  KROOMBIT. 

{See  Map  11.) 

Immense  beds  of  fossiliferous  limestone  occiir  on  Kroombit  Creek,  five 
miles  above  Kroombit  Head  Station.  Exposure  up  to  a  quarter  of  a  mile  wide 
occur,  and  some  of  the  cliffs  on  the  creek  are  50  feet  in  height.  They  are 
essentially  coral  beds,  the  lime  being  very  pure. 

llie  fossils  include  heliolites,  stromatopora,  and  coenites,  with  occasional 
shells  and  crinoids.  The  beds  are  believed  to  be  of  Devonian  age,  and  within  a 
mile  to  the  west  are  tuff  shales  and  sandstones  overlying  them  unconformably, 
and  containing  zaphrentis,  <fec.,  and  believed  to  be  Permo-Carboniferous. 

Other  limestones  occur  at  the  Five-mile  Copper  Mines,  five  miles  south-east 
of  BjTOombit,  but  have  there  been  highly  altered,  and  could  only  be  of  use  for 
smelting. 

6.  GLASSFOllD. 

{See  Maps  11  and  15.) 

Several  outcrops  of  limestone  occur  in  the  vicinity  of  Glassford  Greek 
township,  both  north  and. south.  It  is  in  and  near  these  limestones  that  the 
Glassford  copper  and  iron  ore  occurs,  and  the  limestones  have  been  highly 
altered  by  tiie  intrusion  of  granite.  The  limestones  containing  garnet  rock 
are  eminently  adapted  for  smelting,  but  most  of  it  is  probably  too  siliceous  for 
lime-making. 

At  Sandberger,  some  four  miles  south  of  Glassford,  and  at  Mount  Hector, 
some  six  miles  north-west,  similar  highly  altered  limestones  are  foimd. 

7.  CANIA. 

Oolitic  limeetones  occur  on  both  sides  of  Dawes'  Range,  on  the  Kroombit- 
Cania  road,  as  well  as  at  several  places  in  the  vicinity  of  Cania  township,  on 
both  Four-mile  and  Three-Moon  Creeks.  The  stone  is  lightrblue  in  colour,  and 
of  a  very  good  quality.  Permo-Carboniferous  fossils,  martinia  ( ?),  pteronites  ( ?), 
^pirifera,  and  zaphrentis  are  occasionally  found  in  them. 

One  outcrop,  three  miles  west  of  Cania,  is  50  feet  thick  and  several  chains 
in  length. 

Other  beds  are  found  on  Spring  Creek,  five  miles  nortlh-ecist  of  Cania,  in  very 
inaccessible  country. 

8.  CANINDAH. 

{See  Map  11.) 

Three  large  beds  of  limestones  are  crossed  by  the  Canindah-Cania  mail 
track  in  portion  7v,  North  Canindah,  between  KaJonga  and  Splinter  Creeks. 
The  stone  on  Kalonga  Creek  is  pure,  but  most  of  that  between  Branch  and 
Splinter  Creeks  is  very  impure,  and  suitable  for  nothing  with  the  possible 
exception  of  hydraulic  lime-making,  and  the  inaccessibility  of  the  locality  will 
prevent  its  being  worked  for  that  purpose. 

^  G.S.Q.  Publication,  No.  162. 


36 

C— m an£{anese  Ore  Deposltis. 

1.  AREA,  TOPOGRAPHY,  AND  TRANSPORT. 

The  area  within  which  manganese  ore  lias  been  found  in  the  Gladstone- 
district  is  roughly  15  miles  in  greatest  length  and  12  miles  in  greatest  width — 
viz.,  from  Targinie  on  the  north-west,  to  Calliope  on  the  soufh,  and  Quoin 
Island  on  the  east     (See  Locality  Map  19.) 

Between  Gladstone,  on  the  shores  of  Port  Curtis,  and  Dawes'  Range,  45 
miles  to  the  west-south-west,  there  are  really  no  mountains,  and  most  of  the 
country  within  the  manganese  area  is  less  than  100  feet  above  sea-level,  the 
highest  hills  being  not  much  over  500  feet  in  altitude.  The  rocks  near  the 
manganese  deposits  being  generally  indurated  in  character,  have  proved  very 
resistent  to  atmospheric  denudation,  and  consequently  occur  on  the  higher 
ridges  and  hills,  such  as  One-tree  Hill,  Biondello,  Mount  Beecher,  and  Mount 
Miller.  The  soil  over  the  greater  part  of  the  area  is  poor,  the  ridges  being 
stony,  the  flats  sandy.     The  ironbark  on  the  ridges  is  the  chief  timber. 

The  influence  of  the  strike  of  the  strata  is  seen  in  the  general  northerly 
course  of  the  Calliope  River,  of  its  tnbutary  Saltwater  Creek,  and  of  Policeman 
or  Auckland  Creek,  in  the  northerly  pointing  headlands  about  Gladstone,  and 
in  the  northerly  trend  of  most  of  tiie  islands  in  Port  Curtis. 

Port  Curtis  has  an  average  width  of  four  miles,  and  from  the  mouth  of 
the  Calliope  River  to  Gatcombe  Head  is  ten  miles,  offering  anchorage  for  a 
fleet,  even  though  a  large  part  is  shoal. 

Auckland  Creek,  beside  which  Gladstone  lies,  is  really  an  inlet  into  the 
upper  part  of  which  Policeman  Creek  empties.  It  •  is  navigable  owing  to 
dredging  for  a  few  hundred  yards  from  the  end  of  Auckland  Point — i.e.,  to  the 
wharves  in  the  town,  where  boats  of  1,000  tons  burden  can  berth. 

The  Calliope  is  navigable  for  12  miles  above  its  mouth — i.e.,  up  to  the 
bar  at  the  entrance  of  Saltwater  Creek — ^for  boats  of  300  tons,  and  beyond  the 
bar  up  to  the  Mount  Miller  landing  for  boats  of  100  tons,  while  50-ton  boats 
have  been  up  to  the  marble  bar  at  the  Carrara  Crossing.  The  present  outlet  for 
manganese  ore  is  by  the  Calliope  River,  20  to  50-ton  schooners  taking  it  up  the 
Narrows  to  Rockhampton. 

The  Gladstone-Rockhampton  Railway  has  now  been  opened,  so  that  it  is 
possible  to  rail  to  Rockhampton,  Gladstone,  or  Brisbane. 

2.   GEOU)GY. 
Of  the  Country  «.«  a   Whole. 

The  manganese  area  consists,  as  a  whole,  of  massive  slates,  quartzites, 
jasperoids,  and  sandy  clay  schists,  variously  intersected  by  dykes  of  trachyte, 
syenite,  and  diorite.  The  only  other  fonnations  are  the  river  and  estuarine 
alluvials.  Not  a  single  fossil  has  been  found  within  the  area,  but  a  little 
further  west  (at  the  Calliope  Crossing)  and  south  (at  Marblestone),  are  lime- 
stones whose  fossils  prove  the  beds  to  be  of  Devonian  age.  The  beds  were  shown 
as  Gym  pie  (Permo-Carboniferous)  on  the  last  large  State  geological  map,  but 
have  been  altered  to  Devonian  on  \\\e  later  small  map.  The  general  strike  of 
the  strata  is  between  north-north-west  and  north :  the  dip  generally,  where 
discemible,  is  to  the  east,  and  varies  from  60  to  almost  90  degrees. 

Of  the  dyke  rocks  sanidine  trachyte  is  found  on  Picnic  Island,  and  on  the 
Calliope  road,  just  west  of  Gladstone.*     Diorite  and    syenite    outcrops  are 

*Ren.  on  aoHfielda  in  Port  CurtiH  Distr.,  &c.     By  William  H.  R.     G.S.Q.P.,   No.   21. 
Briab. :  By  Authority,  1885. 
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numerous  between  Annandale  on  tiie  south  and  Targinie  on  the  north,  but 
most  abundant  between  Skyring's  Siding  and  the  Gladstone  reservoir.  These 
dykes  and  the  manganese  deposits  are  in  no  way  connected,  there  being  no' 
mimganese  where  the  dykes  are  most  abundant,  and  as  a  rule  no  dykes  in  the 
vicinity  of  the  ore  deposits.  Auckland  Hill  is  an  exception  in  that  dykes  occur 
at  the  base  of  the  hill,  though  not  adjacent  to  the  deposits. 

The  typical  surface  country  for  manganese  is  hard,  flinty,  red  or  brown, 
sometimes  quartz-veined  jasperoid — clay  slate,  indurated  and  coloured  owing  to 
partial  or  complete  replacement  by  silica  and  oxides  of  iron.  These  indurated 
rocks  pass  at  from  20  to  50  feet  depth  into  soft  brown  or  yellow  clay  slate  (or 
schist)  or  bluish  quartzite. 

Micro-sections  show  the  jasperoid  in  the  last  stages  to  consist  chiefly  of 
minute  prickly  spheres  of  haematite  in  a  base  of  secondary  silica.  Secondary 
silica  also  occurs  in  veins.  Other  specimens  show  slate  partly  replaced  where 
much  fractured.  Search  for  radiolaria  has  been  quite  unsuccessful,  everything 
pointing  to  the  jasperoid  being  of  secondary  origin. 

« 

Of  the  Ore  Deposits, 

The  deposits  are  lenticular,  lying,  with  very  few  exceptions,  with  their 
longer  axes  parallel  to  the  bedding  of  the  slates.  As  a  rule  the  outcrop  is 
small,  and  the  work  thus  far  points  to  the  depth  of  the  lenses  being  no  greater 
than  their  greatest  length.  There  will  probably  be  a  number  of  overlapping 
lenses,  extending  to  some  depth,  and  only  prospecting  can  determine  whether 
these  occur  near  enough  to  one  another  to  be  profitably  worked.  A  fact  noticed 
by  prospectors  is  that  the  deposits  in  this  district  always  pitch  to  the  north, 
indicating  a  connection  with  cross  fissures,  which  at  Mount  Miller  separate  rich 
4ind  poor  ore. 

There  cannot  be  the  slightest  doubt  as  to  the  secondary  nature  of  most 
of  the  ore.  That  partly  filling  cavities  in  the  Mount  Miller  deposit  has  a 
stalactitic  and  concentric  structure,  and  in  all  the  deposits  specimens  of  slate 
and  jasperoid  can  be  obtained  showing  veins  of  manganese  ore.  Some  of  the 
ore  has  the  structure  of  slate,  which  it  appears  to  have  metasomatically 
replaced,  and  specimens  of  slate  partly  changed  into  manganese  ore  are,  in 
fact,  not  uncommon.  It  seems  most  likely  that  the  manganese  existed 
originally  both  as  disseminations  and  small  beds  in  the  slates,  which  in  all 
probability  are  deep-sea  deposits;  and  further,  that  after  the  tilting  of  the 
slates  the  disseminated  manganese  ore  was  concentrated  about  the  original 
beds,  or  possibly  on  lines  of  fracture,  by  carbonic  acid  solutions. 

The  ore  deposits  may  be  considered  to  form  belts  running  about  north  and 
south  with  a  tendency  towards  north-north-west — t.e.,  parallel  to  the  strike  of 
the  country.  Gladstone  is  on  one  of  these  belts,  extending  northwards  through 
the  islands  in  Port  Curtis,  and  southwards  (through  Round  Moimtain  or 
One-tree  Hill)  to  Biondello.  The  second  belt  crosses  the  Calliope  River,  six 
miles  west  of  Gladstone,  and  extends  from  the  railway  line  through  Mount 
Miller  and  Mount  Beecher  south   almost  to  Calliope. 

3.   MINES. 

The  mines  will  be  described  in  the  order  of  their  importance,  judging 
from  the  amount  of  work  done  and  the  ore  raised  hitherto.  It  will  be  seen 
that  only  one,  the  Mount  Miller,  is  now  actually  producing  ore,  though  the 
Auckland  Hill  Mine  should  not  be  lying  idle. 


L—MOUNT  MILLER. 

Locality. — Mount  Miller  ia  a  hill  in  the  centre  of  freehold  portion  186, 
Calliope.  {See  Map  30.)  The  woricinge  are  near  tlie  summit,  at  an  eleration 
of  400  feet  above  the  Calliope  River,  from  which  the  mine  is  one  and  a 
quarter  miles  distant  by  road.  {Set  Fig.  3.)  The  position  is  an  ideal  one  for 
exploitation  by  means  of  adit«,  and  the  short  distances  to  water  and  rail 
greatly  enhance  the  value  of  the  property. 

Kg.  3. 


Hiaory. — The  deposit  was  discovered  eight  years  t^,  and  has  since  been 
held  by  three  separate  parties.  It  has  been  worked  for  the  last  three  years  by 
the  Mount  Miller  Mining  Company,  who  employ,  besides  the  mine  manager, 
three  men  mining,  three  men  breaking  oi-e,  and  two  men  picking  and  baling. 
One  cart  is  sufficient  to  supply  the  20-ton  cutter  whi<^  carries  the  ore  to 
Rockhampton. 

Woriingi. — The  two  original  outcrops  were  60  yards  apart,  and  as  attested 
by  the  open  cuts  on  their  sites,  were  small.  The  southern  and  larger  (No.  1)  is 
only  25  feet  in  length,  six  to  12  feet  wide,  and  15  feet  deep.  {See  Plate  10.) 
Reports  differ  as  to  the  nature  of  the  outcrop,  but  as  it  has  been  praotioalfy 
all  quarried  out  it  was  probably  payable  ore.  The  main  shaft  has  been  sui^ 
in  this  to  a  depth  of  112  feet,  and  a  ventilating  shaft  (No.  1  air  shaft)  in  tiw 
northern  open  cut,  has  been  connected  with  it  at  that  level  and  also  at  tiie 
60-feet  level.  {See  Plates  11,  12,  and  13.)  The  50  and  112  feet  levels  have 
been  connected  by  a  third  (the  No.  2  air)  shaft.  A  winze  has  been  sunk  to 
50  feet  below  the  113-feet  level  at  the  northern  end,  and  a  crosscut  connects 
it  with  the  lode.  Large  stopes,  25  to  36  feet  high,  ten  to  30  yards  in  lengtli, 
and  up  to  20  feet  in  width,  have  been  opened  between  the  shafts  above  Qie 
50-feet  and  the  112-feet  levels. 
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It  is  proposed  to  run  an  adit  from  the  hillside  to  the  northern  end  of  the 
deposit,  at  the  200-feet  level.  This  the  manager  has  calculated  would  be  400 
feet  long.  An  adit  to  the  southern  end  of  the  deposit  would  be  shorter,  but 
owing  to  the  broken  nature  of  the  country  there  much  expense  would  have  to 
be  incurred  in  making  a  road. 

Prospecting  drives  have  been  opened  on  the  15-feet  level  and  on  the 
50-feet  level  (on  the  north),  but  beyond  that,  and  continuing  the  112-feet 
drive  some  30  yards  beyond  where  payable  ore  was  found,  little  prospecting 
has  been  done.  A  crosscut  to  the  east  from  the  southern  end  of  the  112-feet 
level  is  necessary.  It  is  not  definitely  known  what  ore  there  is  between  the 
surface,  the  50  and  the  112  feet  levels,  though  it  could  be  ascertained  by 
crosscuts  from  the  main  and  little  air  shafts.  Since  my  visit  the  main  shaft 
has  been  sunk  to  172  feet  depth,  and  a  crosscut  to  the  west,  striking  ore  within 
a  few  feet,  continued  in  it  for  29  feet.  At  the  present  time  (April)  drives  are 
being  opened  north  and  south  in  this  ore. 

Ore  Bodies. — As  the  plans  show,  the  ore  body  is  exceedingly  irregular  in 
strike,  dip,  and  thickness.  The  average  strike  may  be  taken  as  north  and 
south   and  the  dip  as  vertical    or  coincident  with  that  of  the  country. 

The  thickness  of  clean  ore  varies  from  three  feet  up  to  21  feet.  Latest 
advices  report  the  body  on  the  172-feet  level  to  be  29  feet  in  width. 

Ore. — The  tjrpical  ore,  chiefly  psilomelane  but  containing  pyrolusite,  and 
probably  also  braunite,  is  massive,  and  mostly  steel-grey,  passing  into 
dull-bluish  in  bands  and  patches.  It  is  sometimes  honeycombed,  and  then  the 
cavities  are  lined  with  a  dead-black  deposit  of  binoxide.  At  times  it  has  the 
structure  of  slate,  while  in  a  few  cases  it  is  botrioidal  and  stalactitic,  and  is 
then  found  to  be  in  concentric  layers.  The  hardness  of  the  ore  is  6,  the 
fracture  is  irregular  and  slightly  conchoidal,  and  the  streak  is  deep-brown 
and  shining.  Its  specific  gravity  is  -1.1.  The  ore  is  singularly  free  from 
the  clay  linings  in  cavitiee  so  characteristic  of  the  ore  from  most  of  the  other 
localities,  silica  and  country  rock  being  the  chief  impurities. 

The  mine  manager  has  observed  that  the  best  ore  is  foimd  where  the 
country  (clay  slate)  is  softest,  and  thus  far  its  hardness  has  decreased  with 
depth,  it  being  on  the  surface  a  jasperoid  (hard,  red,  and  flinty)  while  in  the 
deepest  workings  it  is  a  very  soft  clay  slate  (little  harder  than  compressed 
clay). 

The  present  ores  may  pass  into  carbonates  in  depth  though  no  trace  of 
such  has  yet  been  found.  Even  though,  as  seems  most  likely,  the  ore  body 
should  pinch  at  greater  depth,  another  will  eventually  be  picked  up  on  further 
sinking  and  crosscutting,  as  on  the  162-feet  level. 

A  table  of  assays  (Government  Analyst)  of  samples  taken  by  me  is  given 
below : — 


Sample. 


1.  North  end  112-feet  level  

2.  South  face  in  SO-fet-t  level  (90  feet  from  air  shaft 

and  10  feet  from  little  air  shaft) 
4.  North  stope  ahove  112-fePt  level  (12  feet  to  18  feet 
wide,  ** all  good") 

6.  South  stope  above  112  feet  level  "unmarketable  * 

7.  Face  above  112-feet  level  (20  feet  wide)      

8.  "Poor  ore"  thrown  over  tip 

9.  "Pickings 'thrown  over  tip 

W  Bottom  new  winze  (5  feet  thickness)  


InOj. 

Mn. 
30.3 

Fe. 

Si  0.,. 

P. 

_ 

57.3 

46.4 

4.8 

12.6 

trace 

71.0 

487 

1.2 

9.1 

— 

51.2 

410 

7.2 

15.3 

0.11 

70.0 

48  6 

2.5 

5.8 
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— 
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14.9 
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— 
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There  seems  to  be  some  prospect  of  a  market  being  found  for  the  ore  in 
the  United  Kingdom  in  the  near  future,  but  at  present  the  whole  of  .the 
product  from  this  mine  goes  to  Mount  Morgan.  That  delivered  during  1901- 
1902  came  from  above  ^e  112-feet  level,  and  averaged  73.1  per  cent, 
manganese  dioxide.  The  average  for  1902-1903  was  the  same,  the  highest 
Assay  being  75.8  per  cent  (40  tons) ;  the  highest  in  1903  was  76  per  cent.  The 
output  during  1902  was  the  greatest,  running  from  100  to  120  tons  a  month, 
while  that  during  the  previous  year  was  80  tons  a  month.  .  The  lists  of 
shipments  received  at  Mount  Morgan,  given  below,  were  kindly  supplied  me  by 
Captain  Richard: — 

Output  from  Mount  Milueb. 


Te»r. 

Ore. 

MKuganeae  Dioxide. 

Mfty  to  December,  1895        

January  toMav,  1896           

January  to  OctoN^r,  1897     

May  to  December,  1898         

January  to  Depember,  1899 

January  to  December,  1900 

February  to  Deoeiuber,  1901          

Januaiy  to  November,  1902            

1903            

Tons. 
1974 
46 
419 
529i 
342 

1,000 
719J 
949{ 

1,350 

Per  cent. 
69.66    to   76.84 

65.8  „    72.94 

55.09  .,    71.91 
65.60    „    73.40 
66.40    „    74  38 
66.30    „    74.70 
70.50    „    75.30 
69.70    „    75.80 

74.1 

5,553 

The  ore  on  the  172-feet  level  is  proving  to  be  the  best  yet  handled,  the 
latest  return  (April)  having  run  79.36  per  cent,  manganese  dioxide. 

The  approximate  value  of  the  ore  raised  till  the  middle  of  1902  was 
i:  15,000. 

Treatment. — An  the  ore  lias  to  be  bagged  for  shipment  it  is  considered 
advisable  to  spall  and  handpick  it  to  some  extent,  in  order  to  raise  the 
percentage  of  manganese  dioxide.  Ore  in  which  specks  and  veinlets  of  silica 
can  be  seen  is  thrown  over  the  tip,  together  with  a  large  amount  showing 
crystalline  pyrolusite  and  ore  too  hard  to  break  up.  A  sample  of  the  material 
3'ields  (Government  Analyst) : — 

Manganese      ...         ...         45.5  per  cent. 

Silica  ...  ...         14.9         ,, 

There  must  be  hundreds  of  tons  of  marketable  ore  in  the  tip.  A  sample 
of  pickings  from  the  "  fines  "  thrown  on  the  tip  assays  (Government  Analyst) : — 


Manganese 


40     per  cent. 


When  the  mine  was  visited  the  ore  was  raised  by  whip  and  windlass,  but 
«team  winding-gear  has  now  been  purchased,  so  that  the  output  can  be  increased 
at  shortest  notice. 

The  exact  cost  of  mining,  sorting,  and  freight  to  Rockhampton  is  not 
available,  but  the  amount  is  probably  not  much  more  than  £1  per  ton. 


II.— AUCKLAND  HILL. 

Locality. — Auckland  Hill,  forming  Auckland  Point,  is  the  extreme 
iiortJiem  end  of  the  ridge  on  which  Gladstone  is  built.  (See  Map  21.)  Although 
leased  for  mining  purposes  it  is  a  recreation  reserve,  and  is  known  by  the 
Gladstone  Municipal  Council  as  Victoria  Park.     Its  area  is  12  acres.     On  the 
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eabt  is  Port  Cutris,  with  the  Grovernnieni:  jetty  for  large  boat« ;  and  on  the  west 
is  Auckland  Inlet,  with  wharves  for  the  smaller  vessels,  making  the  position  an 
ideal  one  as  far  as  shipping  is  concerned.     {See  Plan  22.) 

History. — Work  was  first  begun  here  in  1882,  with  tlie  intention  of 
exporting  the  ore,  but  operations  had  soon  to  be  suspended.  The  ore  has  been 
attacked  from  time  to  time  since  then,  principally  to  supply  Charters  Towers 
and  Mount  Morgan,  most  of  the  work  being  done  by  the  late  Mr.  Spiro,  during 
1895,  1896,  and  1897.  The  mine  now  lies  idle  in  the  hands  of  a  Toowoomba 
syndicate. 

Workings. — Tlie  main  workings  {see  Plate  14)  are  on  the  western  side  of  the 
hill,  but  one  shaft  has  been  sunk  on  the  north,  and  proved  the  existence  of  ore 
within  five  chains  of  the  point,  and  quite  lately  a  pot-hole  has  been  opened  in 
the  south-western  corner  of  the  park  in  six  feet  of  slate,  partly  replaced  by 
tnuDganese  ore.  An  adit  was  put  into  the  hillside  below  and  a  little  to  the 
north  of  this,  but  failed  to  find  more  than  a  trace  of  manganese.  Therefore 
that  deposit  either  has  the  form  of  a  lens  or  it  has  ^^pitched,''  or  it  has  been 
faulted.     The  first  is  most  probable. 

The  main  workings  include  an  open  cut  with  various  short  crosscourses ; 
an  adit  90  yards  in  length  level  with  the  municipal  roadway,  which  is  only  a 
few  feet  above  high-Water  mark ;  three  shafts  from  the  surface ;  and  a  main 
drive  35  yards  long  connecting  the  northern  and  southern  shafts. 

A  general  view  of  the  mine  is  given  in  Plate  15. 

The  country  consists  of  soft  clay  slates,  which  in  places  in  the  main  adit 
are  almost  free  from  iron  stains,  and  have  been  proved  to  be  suitable  for 
pottery. 

Ore. — The  ore  occurred  in  bunches  of  up  to  20  or  30  tons,  connected  by 
stringers.  While  inspecting  the  vein  in  the  main  drive  there  was  no  doubt  in 
my  mind  that  ore  has  there  replaced  slate.  As  the  main  shaft  reaches  a  littie 
below  sea-level,  and  is  only  70  yards  from  Auckland  Inlet,  there  has  been  a 
great  influx  of  brackish  water,  which  has  thus  far  prevented  sinking,  though 
it  is  said  the  ore  in  the  lower  part  of  the  shaft  is  better  than  that  above  the 
water. 

The  ore  is  massive,  and  consists  of  a  mixture  of  psilomelane,  pyrolusite, 
and  braimite;  it  has  ix  submetallic  lustre  and  steel-grey  colour  with  brown 
streaks;  its  hardness  is  5.5,  and  its  specific  gravity  is  3.8.  That  raised  always 
contained  a  considerable  amount  of  clay,  and  had  to  be  washed  before  ship- 
ment. For  this  purpose  a  crude  form  of  rocking-table  was  employed,  being 
connected  by  a  rod  to  the  flywheel  of  the  engine  used  for  hauling. 

The  ore  exported  by  Mr.  Spiro  contained  an  average  of  67  or  68  per 
cent,  manganese  dioxide.  A  shipment  of  ore  from  the  main  shaft,  raised  by 
Mr.  Torbeck  in  1901,  ran  77  per  cent,  manganese  dioxide.  A  sample  was  taken 
from  the  few  tons  bagged  now  on  the  surface ;  it  assays  (Government  Analyst)-^ 


Manganese 

46.7  pel 

•  cent. 

Manganese  dioxide     ... 

69.4 

>» 

Silica 

7.6 

j» 

Iron 

2.2 

»> 

Phosphoru."^     ... 

0.33 

j» 

Sulphur 

trace 

The  phosphorus  is  objectionally  high,  if  the  ore  be  required  for  speigeleisen. 
The  element,  however,  probably  occurs  in  the  clayey  impurities,  which  may 
be  expected  to  decrease  below  water-level. 
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The  following  shipments  have  been  received  at  Mount  Morgan : — 


Tear. 


May  to  Ootobflr,  1896 
January  to  December,  1896  . 
January  to  September,  1897 
July  to  September,  Vm 
January  to  October,  1900 


Ore. 


Tope. 
100 
278 
480 

117 
298i 


l,27ai 


Mangan»«  IHoxMe. 


Percent. 
68.56  to  77.68 
56.18  „  74.94 
4a6  „  72.98 
67.5  „  69.87 
52.65    ..    77.4 


»» 


III.— MORGAN'S  AND  REID'S. 

Locality. — Morgan's  workings  lie  three-eighths  of  a  mile  west  of  the  eight- 
mile  bench  mark  on  the  Gladstone-Ilockhanipton  Railway  Line.     (See  Map  23.) 

History. — Morgan  began  work  about  six  years  ago,  and  dming  three 
years  obtained  a  couple  of  hundred  tons  of  ore.  The  ground  then  lay 
abandoned  for  two  years,  when  Reid  took  it  up  and  secured  18  tons  15  cwt. 
of  ore. 

Workings. — A  line  of  trenches  and  small  shafts  runs  up  the  side  of  a 
ridge  in  a  westrsouth-west  direction  for  a  distance  of  five  chains. 

Reid's  workings  are  on  the  ridgetop,  where  some  of  the  surface  ore  is  said 
to  have  been  5  per  cent,  better  than  that  at  Mount  Miller,  but  much  of  the  ore, 
though  hard  and  metallic-looking,  contained  only  40  per  cent.  Mn02.  The 
deposit  struck  north-west,  and  pitched  in  the  Rame  direction.  The  country 
rock  here  also  is  a  hard  red  jasperoid  slate,  with  white  quartz  veins,  causing 
"  pseudo-breccia"  (exactly  the  same  in  appearance  as  that  at  Mount  Colo,  north 
of  Kilkivan*). 

The  main  shaft  is  110  feet  deep,  with  crosscuts  .30  feet  in  length  to  north 
and  20  feet  to  south  in  country  at  the  bottom.  At  70  feet  depth  is  a  drive 
for  12  feet  to  north-west  and  35  feet  to  south-east,  also  in  country.  At  35  feet 
depth  a  15-feet  incline  drive  to  the  north-west  picked  up  ore  at  five  feet  from 
the  shaft,  but  at  the  end  it  became  very  poor. 

About  five  chains  north-west  of  the  main  shaft  the  jasper  has  been 
apparently  brecciated  and  infilled  with  manganese  oxides.  A  few  large  bunches 
of  ore  were  worked  out  by  Morgan.  Reid  opened  an  adit  about  20  feet  below 
one  of  these,  and  then  connected  the  old  and  new  workings  with  a  winze.  Two 
bunches  of  ore  were  struck,  one  15  feet  long  and  one  to  five  feet  thick,  and  one 
three  feet  in  diameter.  They  yielded  about  eight  and  a-half  tons  of  ore.  The 
sketch  appended  shows  how  irregular  the  deposits  were.     (See  Fig.  4.) 

Fig.  4. 

Stcofu^ru  I — \i¥ipze  4SFB€fd99P^ 
MgnoBnese Or9\  ♦  i/r//A  t6  fee/  Cfvss Cuf- 
•^      ^   '     \  I  I  I     ^^"S  ^o  Manganese 


/f«</  Jesperoid 


N 


Reidsat  Morgans 
Workings 


SeaJe  JO  Feet 


reo/e  JOFeft  toahXncA 


*  See  O.S.Q.  Report  No.  179. 
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Ore. — There  appear  to  have  been  a  number  of  north  and  south  Imaes 
connected  bj'  ctobs  branches,  in  a  red  jaaperised  elate.  Ore  was  never  found 
at  a  greater  depth  than  20  feet,  and  ttke  deposits  seem  to  have  been  at  least 
partly  in  a  residual  clay — i.t.,  concentrated  owing  to  disintegration  and 
denudation  of  tiie  country  rock.  There  is  a  lei^  area  of  red  soil,  and  tons  of 
shoads  are  said  to  have  been  collected,  but  ground  was  broken  only  where  a 
block  outcropped. 

The  following  shipments  have  been  received  at  Mount  Morgan: — 


Aagiiat  utA  October,  1S9T 
April  tn  December,  189fl 
M»y,  1899         


183i 


MinguieM  noiUe, 


IV.— BOAT  CREEK. 

Locality. — Boat  Creek  workings  are  on  the  end  of  a  rocky  redsoil  spur, 
about  ISO  feet  above  the  flats  Boudi  of  Boat  or  Tai^inie  Creek,  seven  miles 
west  of  Gladstone.  {See-  "Map  23.)  They  are  now  abandoned.  A  reward  claim 
was  taken  up  by  D.  Mclntyre  in  May,  1902,  but  tlie  ground  had  been  held  long 
before  that. 

Workingt. — More  trenching  h^  been  done  on  this  hill  than  in  the  whole 
of  the  remainder  of  the  Gladstone  district,  but  no  lat^e  deposits  have  been 
exposed,  so  the  red  colour  of  the  soil  must  be  due  to  iron  disseminated  in 
ihe  slates. 

It  was  not  possible  to  examine  any  of  the  shafts,  as  all  ropes  and  ladders 
had  been  removed.  Very  little  is  to  be  aeen  on  the  surface.  The  mine  was 
abandoned  because  operations  failed  to  locate  further  deposits  of  ore  at  a 
reasonable  outlay. 

Ort  Depo»it&. — Bunches  of  ore  occurred  in  two  zones  connected  by 
mauganose-stsined  country.  Some  of  the  ore  from  here  has  a  bettor  appearance 
even  than  that  from  Mount  Miller.  Several  hundred  tons  of  good  ore  (lowest 
68  per  cent.,  highest  70.8  MnOj),  are  reported  to  have  been  taken  from  the 
latest  workings  on  the  north.  (See  Fig.  6.) 
Fig.  6. 


The  following  BhipinenU  have  been  received  at  Mount  Morgan : — 

Ye.r, 

o™. 

»..„.„».««. 

April  to  Aoguat,  190e           

Tool. 
7B 
(6 

68.4  „  ms 

v.— SHAW  ANll  MORRIS. 
Locality. — ^This  deposit  lies  three  and  a-half  miles  due  north  of  Calliope 
and  eight  and  o-half  miles  south-BOuth-west  of  Gladstone.     {Ste  Map  24.)     The 
distance  by  road  to  the  landing  on  the  Calliope  River  is  four  and  a-half  mHM, 
practically  all  down  hill. 

Workingt. — It  was  diBcovered  three  years  ago  by  Caimcross,  who  held  it 
tor  six  montbe,  and  obtained  from  an  open  cut  about  ten  tons  of  ore,  ^ueh 
still  lies  at  grass.  The  ground  was  taken  up  lator  by  Shaw  and  Morris,  the 
original  lessees  of  Mount  Miller,  and  worked  tor  eighteen  months.  Ib^  «nk 
two  shafts,  still  open  to  a  depth  of  20  feet,  at  which  level  in  the  northern  *»h 
are  a  drive  for  ten  feet  to  the  west,  and  an  incline  for  40  feet  to  the  eatt 
Ore. — The  ore  raisd  by  Caimcross  asNays  (Government  Analyst) : — 
ManganeBe  dioxide    ...        69.&  percent. 

Manganese     46.7        „ 

Iron  2.7 

Silica  4.6 

Phosphorus     0.14       „ 

The  tollowii^  shipments  have  been  received  at  Mount  Moi^an: — 


Juiuarjr  tn  October,  1900 


VI.— REIDS. 
{See  Hap  VI.) 
Locality. — Reid's   Mine  is  on  the  western  side  of  portion  Iv,  Calliope, 
about  live  chains  north-east  of  the  railway  line,  seven  and  seven-eighths  milee 
from  Gladstone-     (5m  Map  12.) 

Ore  Bodie*. — Lenticular  bodies  within  12  feet  of  the  surface  yielded  30 
tons  of  good  ore. 

P^.  6. 
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Workings. — Two  shafts  were  sunk  on  the  ore  bodies,  beneath  which  a 
crosscut  from  a  third  shaft  proved  only  stains  of  manganese.    (See  Fig.  6.) 

VII.— CAIRNCROSS. 

Locality. — Tliese  old  workings  are  on  freehold  portion  115,  Toolooa,  four 
niilcH  north-east  of  Calliope  and  nine  miles  due  south  of  Gladstone.  (See 
Map  24.) 

Workings. — The  deposits  were  first  worked  in  1882,  when  a  shaft  was 
sunk  30  feet,  and  a  pothole  one  and  a-half  chains  north  of  it,  and  on  the 
opposite  side  of  the  ridge,  was  opened. 

Ore  Bodies. — The  ore  body  in  the  shaft  yielded  30  tons  of  ore  before 
p*inching  out  in  quartzose  slate,  striking  north-west.  This  ore  had  to  be 
washed  to  remove  a  coating  of  clay.  Another  bunch  of  15  tons  of  cleaner  ore 
was  obtained  from  the  pothole;  this  is  said  to  have  been  vertical,  but  nothing 
of  it  can  now  be  seen.  Blocks  of  ore  have  been  found  right  to  the  boundary 
of  portion  172.  On  the  surface  the  ore  is  rather  siliceous,  but  it  improves  at 
a  depth.  The  ore  raised  was  sold  in  Gladstone  for  £3  per  ton  and  thence- 
shipped  for  Charters  Towers. 

The  cost  of  cartage  to  the  Calliope  Kiver  was  then  7s.  to  8s.  per  ton  and 
to  Gladstone  £1,  which  would  now  be  10s.  or  less.  The  royalty  required  by  the 
owner  of  the  ground  is  Is.  per  ton. 

VIIL— ONE-TREE  (OR  ROUND)  HILL. 

(See  Map  20.) 

Martin's  (abandoned). — Old  workings,  about  half  a  mile  south-south- 
east  of  the  Hill.  A  couple  of  potholes  show  iron-stained  clay  slate,  and  a 
little  slate  partly  replaced  by  manganese  ore,  and  one  shows  a  little  impure 
psilomelane,  not  however  worth  further  prospecting.  There  is  a  small  diorite 
dyke  striking  north-north-east  a  few  yards  east  of  the  workings. 

Fry's  (abandoned). — These  lie  north  35  degrees  east  from  the  Hill.  In 
one  pothole  thin  bedded  clay  slates  strike  north-north-east  and  dip  very 
steeply  to  the  west-north-west.  An  underlie  shaft  was  opened  for  about  nine 
feet  on  two  to  three  feet  of  rather  poor  manganese  ore,  dipping  with  tiie 
coimtry  45  degrees.  The  hanging-wall  country  is  friable,  but  the  footwall  into 
which  the  ore  gradually  fades  is  clialcedonic.  The  ore  body  is  worth 
prospecting,  and  an  attempt  has  been  made  to  sink  a  shaft  ten  feet  from  the 
outcrop,  but  was  given  up  after  sinking  a  few  feet. 

Footers  (abandoned). — Within  100  feet  of  the  top  of  One-tree  Hill  is  a 
tunnel  100  feet  in  length,  crossing  the  slates  in  a  direction  west  by  south. 
The  slates  dip  three  in  one  to  the  west,  and  are  practically  all  iron  and 
manganese  stained,  which  accounts  for  the  redness  of  the  soil  on  the  hill.  No 
lode  was  found. 

Jones's  (abandoned). — The  workings  are  on  the  brow  of  a  ridge  three- 
quarters  of  a  mile  north-north-west  of  the  Hill.  The  country  is  manganese- 
stained  ochreous  slate  with  small  fragments  of  manganese  ore.  A  shaft  and 
several  potholes  have  been  opened  on  small  bunches  of  ore.  Trenches  are 
needed  to  prove  whether  there  is  anything  permanent  here. 

IX.— GARDNER'S  (CALLIOPE). 

Locality. — The  outcrop  of  this  deposit  is  on  the  one-chain  road  on  the 
eastern  side  of  portion  364,  East  Stowe,  and  just  south  of  the  ten-chain  road. 
(See  Map  24.) 
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Ore  Body, — It  oonsists  of  four  feet  of  decomposed  clay  slate  with  lumps 
of  ore,  forming  beneath  the  surface  a  mass  from  six  inches  to  three  feet  ia 
width,  apparently  striking  east  and  west. 

Occasional  blocks  have  been  found  on  the  surface  for  a  few  chains  north 
and  south,  pointing  to  t^at  being  the  strike.  A  shaft  was  sunk  vertically 
on  the  original  outcrop  to  a  depth  of  20  feet,  and  the  body  was  followed  on  the 
underlie  from  20  to  30  feet  depth.  Another  mass  of  ore  on  the  south  side  of 
the  shaft  not  yet  broken  into  is  probably  a  continuation  of  the  deposit  on  a 
north  and  south  line. 

Ore. — Much  of  the  ore  is  practically  ironstone,  and  the  best  ore  on  the 
surface  is  reported  to  contain  only  55  per  cent,  manganese  dioxide.  A  sample 
taken  from  ten  feet  depth  assays  (Government  Analyst) : — 

Manganese  dioxide    ...         43.6  per  cent. 
Manganei«e                  ...         29.7         „ 
Iron     22.1         „ 

X.— TOKBECK'S  (KIRKWOOD'S,  MOUNT  BEECHER). 

(See  Map  20.) 

Locality. — One  mile  south-east  of  Mount  Beecher  and  seven  miles  south- 
east of  Gladstone. 

Torbeck^s  Ore  Body. — A  small  bunch  of  ore,  on  which  a  vertical  shaft  is 
being  sunk  by  Mr.  Torbeck,  gave  way  within  a  few  feet  to  black  manganese- 
stained  country  rock,  found  when  broken  into  to  consist  of  chalcedonic  and 
jasperoid  slate,  with  bunches  of  ore;  this  forms  a  belt  a  chain  in  length,  four 
to  six  feet  wide,  and  containing  more  or  less  manganese  ore  to  a  depth  of  20 
feet.  It  strikes  north-north-west,  and  on  the  surface  dips  1  in  4  to  the  west- 
south-west.  It  is  proposed  to  sink  and  then  drive.  At  a  depth  of  25  feet  in 
the  shaft  the  dip  is  changing  towards  east-north-east,  and  slight  traces  of 
manganese  are  to  be  seen  at  30  feet  depth.  There  is  always  a  possibility  of 
ore  being  struck  in  such  country  as  this,  but  there  is  nothing  very  promising 
here  as  yet.  Only  five  tons  of  ore  have  been  obtained,  and  represent  perhaps 
ten  per  cent,  of  the  material  removed. 

Kirkwood's  Workings. — Four  chains  south  of  Torbeck's  shaft  is  a  pothole 
on  a  small  manganese  deposit  striking  north-north-east  and  dipping  east- 
south-east  (perhaps  only  locally).  Thickness  is  as  much  as  a  foot  in  places,  but 
in  others  the  ore  fades  into  red  jasperoid  slate. 

The  footwall  country  is  soft  i^ed  clay  slate,  streaked  with  white  in  a 
similar  manner  to  the  footwall  country  near  the  little  air  shaft  in  the  Mount 
Miller  Mine.  This  deposit  may  open  out,  but  it  gives  no  definite  promise  of 
doing  so. 

Kirkwood's  old  shaft  is  on  a  vertical  fissure,  ten  feet  east  of  this  pothole. 
It  is  50  feet  deep.  At  the  surface  the  eastern  wall  is  vertical  and  plain,  but 
the  western  wall  is  often  replaced  with  iron  and  manganese. 

Ore. — About  ten  tons  of  ore  from  Kirkwood's  shaft  lie  on  the  surface; 
blocks  of  it  up  to  a  foot  in  diameter  have  the  structure  of  slate,  and  are 
probably  metasomatic  after  it.  An  analysis  of  a  sample  of  the  picked  ore  is 
(Grovernment  Analyst): — 

Manganese  dioxide    . . .         54.4  per  cent. 
Manganese     ...         ...         37.7        „ 
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XI.— MOUNT  CROSISCO. 

Locality. — Mount  Crosisco  {»ee  Map  20)  is  in  the  centre  of  portion  I3t, 
East  Stowe,  eight  miles  south-south-west  of  Gladstone. 

Country. — Red  jasperoid  and  manganese-stained  and  replaced  slates, 
«triking  north-north-west,  outcrop  and  produce  a  reddish-brown  soil  for  a 
couple  of  hundred  yards  down  the  northern  side  of  the  mountain.  The 
country  is  worth  prospecting  by  trenches. 

Reid's  pothole  is  on  manganese-bearing  jasperoid,  about  five  chains  south 
of  portion  13v,  and  ten  chains  from  portion  228.  There  are  traces  of  manganese 
in  jasperoids  about  ten  chains  south-west  of  this.  The  country  here  is 
flerpentinous  slate,  of  a  different  character  to  any  seen  elsewhere  in  the  district. 
The  whole  locality  is  worth  prospecting,  though  very  little  ore  is  to  be  seen. 

XII.— TAROINIE. 

Locality. — Manganese  ore  (a  single  block  weighing  about  a  hundred- 
weight), wa-s  found  a  mile  north-east  of  Targinie  township,  on  the  northern 
end  of  a  low  ridge.     {See  Map  23.) 

Ore. — The  ore  is  massive,  black,  and  glossy,  with  a  strong  conchoidal 
fracture,  and  a  black  and  shining  streak.  Its  hardness  is  6.5,  and  its  specific 
gravity  3.7.  Specimens  of  red  jasperoid,  partly  replaced  by  quartz,  are  found 
on  the  surface. 

Workings. — ^A  shaft  has  been  begun  in  decomposed  reddish  and  purplish 
slate,  which  five  feet  from  the  surface  is  stained  with  manganese.  Owing  to 
the  good  quality  of  the  ore  it  is  worth  sinking  a  shallow  shaft  here  to  prospect 
the  ground. 

XIII.— ISIANDS  IN  PORT  CURTIS. 

Traces  of  manganese  are  to  be  found  on  several  of  the  islands  north  of 
Gladstone.     {See  Map  21.) 

On  the  highest  point,  and  in  the  centre  of  Turtle  Island,  a  small  quarry 
has  been  made  on  a  band  of  slate  ten  feet  wide,  and  partly  replaced  by 
manganese  and  quartz.  The  ore  obtained  was  probably  payable,  but  none 
that  now  remains  could  be  utilised  for  any  purpose. 

On  the  east  side  of  Compigne  Island,  and  at  the  south  end  of  Picnic 
Island,  are  numerous  half-inch  veinlets  of  very  good  manganese  ore,  but 
nothing  workable. 

Indefinite  rumours  are  also  heard  of  manganese  on  Curtis  Island,  which 
was  not  visited. 

XIV.— KROOMBIT. 

In  the  vicinity  of  the  old  furnace  area  at  the  Five-mile  Copper  Mines, already 
referred  to,  several  fragments  of  manganese  ore  were  observed.  No  prospecting 
has,  however,  yet  been  done  for  deposits  of  the  ore. 

4.— CONCLUSION. 

I. — Markets. 

At  the  present  time  there  is  in  Queensland  a  limited  local  demand  for 
high-grade  ore  (70  per  cent  MnOg)  only,  which  has  been  easily  met  by  the 
one  mine  now  workincr  in  the  Gladstone  district.     The  demand  is  that  of   the 
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Mount  Morgan  Gold  Mining  Company,  who  require  tlie  dioxide  for  the  genera- 
tion of  chlorine,  100  tons  a  niontii  sufl&cing  at  present.  The  company, 
naturally  not  wishing  to  be  dependent  on  one  mine,  has  greatly  encoiu'aged 
prospecting  in  this  as  well  as  other  districts.  Thus  far  the  results  in  the 
Gladstone  district  have  been  disappointing,  the  deposits  found,  with  the 
exception  of  ihe  Mount  Miller,  proving  small  and  irregular.  From  their 
nature  the  deposits  must  always  be  considered  difficult  and  uncertain,  as  well 
as  expensive  to  work  on  any  scale. 

Imports  of  ore  Imve  been  made  by  the  Mount  Murpui  Con^pany  from 
New  Zealand  and  Java,  but  the  shipments  always  contain  much  less  dioxide 
than  the  first  samples  sent,  and  the  company  consider  the  local  supply  tlie 
best  procurable. 

Prospecting  in  the  past  has  been  for  ore  for  this  market  only,  but  when 
steel-works  are  erected  in  Australia  there  will  be  a  strong  demand,  even  for 
ore  such  a^  that  at  Gardner's,  Calliope,  low  in  manganese,  but  high  in  iron. 

The  only  other  local  demands  for  manganese  ores  are  potteries, 
chemical  works,  and  smelters,  but  their  total  consumption  is  very  small. 

Doubt  is  often  expressed  locally  as  to  the  possibility  of  working  the 
local  deposits,  owing  to  the  immense  quantitites  in  Russia  and  Brazil,  but 
there  is  encouragement  in  the  consideration  that  these  are  never  all  high-grade 
ore,  well  situated,  nor  suitable  for  all  industries.  Then,  as  in  Russia  the 
railway  freights  are  very  high,  and  deliveries  are  so  uncertain  that  many 
consumers  are  glad  to  buy  elsewhere.  In  Brazil  the  deposits  are  over  200 
miles  from  the  coast,  freight  thus  eating  up  much  of  the  profits. 

II. — Value  of  the  Ore. 

In  the  home  markets  manganese  ore  containing  over  50  per  cent, 
manganese  has  been  quoted  during  the  last  few  years  at  about — generally 
a  little  less  than — Is.  per  unit.  The  English  quotation  for  January,  1904, 
was  9^d.  per  unit,  and  the  American  Is.  O^d.,  for  50  per  cent,  ores  containing 
less  than  8  per  cent,  silica  and  0.1  per  cent,  phosphorus.  With  these  values 
it  would  require  55  per  cent,  ore  to  pay  expenses  alone  (putting  mining  at 
lOs.,  cartaG:e  at  5s.,  and  freight  to  Elngland  at  25k.).  As  there  is  no  likelihood 
of  special  vessels  being  chartered,  owing  to  the  available  supply  being 
insufficient,  we  have  no  present  prospect  of  an  extensive  export  trade. 

I  should  like  to  acknowledge  the  assistance  rendered  by  many  people  in 
the  district,  especially  Messrs.  Torbeck,  Reid.  Miller,  Baker,  Fisher,  CaimcroBfl,. 
and  Gardner. 
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III.— MARYBOROUGH  DISTRICT. 
A— Iron  Ore  Deposits. 

1.  MOUNT  BIGGENDEN.* 

Locality. — The  mine  lies  live  miles  south  of  Degilbo,  and  is  four  and 
a-half  miles  by  road  from  Biggenden  Railway  Station,  which  is  54  miles  from 
Maryborough.  Howard,  the  centre  of  the  Burrum  Coal  Field,  is  72  miles 
distant  by  rail. 

Amount. — The  amount  of  iron  ore  actually  proved  by  the  workings  is 
only  about  80,000  tons,  but  very  little  prospecting  would  be  necessary  to 
expose  a  much  larger  quantity. 

Workings. — (See  plans  given  witli  lleport  quoted.)  The  worked  ground  is 
included  in  an  east  and  west  direction,  within  three  and  a-half  chains,  and  in  a 
north  and  south  direction  within  seven  chains.  The  workings  consist  of  three 
open  cuts,  an  adit,  a  main  shaft,  and  various  drives  and  crosscuts.  The  main 
shaft  is  150  feet  dee[). 

Ore. — The  main  deposit  consists  of  magnetite  with  patches  of  calcite  and 
disseminated  bismuth  ores.  A  belt  of  slate  ten  feet  thick  on  the  west  separates 
the  main  magnetite  outcrop  froiii  a  smaller  one.  There  is  another  body,  not 
worked,  east  of  that  exposed  in  the  main  open  cut.  The  magnetite  shows  no 
thinning  at  the  145-feet  level. 

Treatmetit. — Being  raised  for  gold  and  bismuth,  at  the  present  time,  the 
cire  is  hand-picked  to  a  limited  extent  at  tJie  surface.  After  crushing,  the  pulp 
from  the  mills  is  washed  over  Frue  vaimers,  the  concentrates  from  which  are 
dried  on  a  furnace  and  fed  into  a  magnetic  concentrator  of  •the  revolving- 
cylinder  type,  witli  a  capacity  of  seven  tons  vaiiner  concentrates  per  12  hours. 
The  magnetite  thus  separated  is  practically  free  from  impurities. 

Tlie  amount  of  limestone  in  the  immediate  vicinity  of  the  mine  is 
imlimited,  one  bed  a  few  chains  to  the  east  being  .'50  feet  across,  and  extending 
for  a  quarter  of  a  mile,  with  a  proved  depth  of  145  feet. 

The  gold  and  bisnmth  separated  magnetically  from  the  iron  should  pay  for 
the  cost  of  crushing  and  separating  a  very  pure  iron  ore  for  the  furnaces. 

2.  GAYNDAH. 

The  range  top,  five  miles  south  of  Gayndah,  is  capped  in  places  with 
a  considerable  thickness  of  laterite,  altered  in  places  into  limonite  and  turgite. 
One  of  these  caps  was  lately  taken  up  as  a  prospecting  area  for  gold  and  silver. 
It  is  a  curved  plateau,  15  chains  in  length  and  up  to  five  chains  wide,  the 
greater  part  of  the  surface  of  which,  as  well  as  much  of  the  slopes,  is  covered 
with  blocks  of  limonite  and  turgite  (hydrated  sesquioxide  of  iron),  varying  from 
dull-brown  to  bright-red,  and  from  a  soft  powder  to  a  compact  solid.  At 
several  points  a  white  aluminous  rock  can  be  seen,  either  filling  pipes  in  the 
limonite  or  else  as  blocks  with  joints  filled  by  that  mineral ;  but  practically  95 
per  cent,  of  the  outcrops  are  iron  ore.     The  deposit  may,  for  the  talus  hides 

*  Mount  Biggenden  Gold  and  Bismuth  Mine.  By  L.C.B.  1902.  By  Auth.:  Brisb. 
G.S.Q.P.,  No.  173. 
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the  lower  part,  have  a  maximum  thickness  of  50  feet  at  the  southern  end^ 
gradually  tapering  out  to  the  north-west  in  thickness  as  well  as  in  width.  Hius 
there  should  be  over  a  million  tons  of  ore  here. 

A  general  sample  from  the  whole  surface  assays  (Government  Analyst) : — 

Iron  88.4 

Silica  and  insoluble  ...     85.7 
Phosphorus   ...         ...       0.1 

The  lower  ridge  running  north  from  the  above  is  also  capped  with  limonite. 

The  limonite  rests  on  flat-bedded  white  cherty  sandstones  and  shales,  which 
will  probably  prove  to  be  of  Cretaceous  age.  Similar  rocks  exist  as  far  south  as 
Brovinia  Creek,  and  as  far  west  as  Dykehead — in  fact,  cap  the  greater  part  of 
the  intervening  country.  Limonite,  perhaps  less  pure  even  than  that  at 
Scotland's  Hills,  occurs  at  a  great  number  of  localities  in  this  area;  and  all 
grades,  from  the  pure  mineral  through  ferruginous  beauxite  to  only  slightly 
stained  beauxite  can  be  found.  My  opinion  is  that  these  limonites  represent 
the  residuum  of  former  beds  of  volcanic  tutf  or  mud,  or  even  lava,  and  that 
they  belong  to  the  Cretaceous  beds  with  which  they  are  always  associated.* 


B—Limestones. 

1.  DALESFORD. 

Dalesford  is  a  siding  on  the  Bundaberg-Mount  Perry  Railway  Line,  36 
miles  from  the  former  place,  and  31  miles  from  the  latter.  All  the  limestone 
deposits  hitherto  worked  are  within  a  distance  of  five  miles  to  the  south-south- 
east of  the  station. 

PoETiON  1317,  Walla  (Toban's). 

Three  main  lines  of  limestone  occur  in  the  south-eastern  corner  of  the 
portion,  five  miles  south-south-east  of  Dalesford  Railway  Station. 

The  country  rock  is  highly-altered  slightly-contorted  clay  schist,  with 
intercalated  lenses  of  quartz,  and  it  is  noticeable  that  where  quartz  is  most 
strongly  developed  limestone  is  absent,  and  vice  versd  ;  in  only  one  place  in  the 
district  was  quartz  seen  in  association  with  limestone.  The  dip — 45  degrees 
to  60  degrees — varies  from  south-south-west  to  south-west. 

The  main  body  of  limestone  here  is  over  a  chain  in  width,  and  is  traceable 
for  about  five  chains,  when  towards  the  north  it  gradually  tapers  out,  while 
towards  the  south  it  is  covered  with  detritus.  A  quarry,  a  chain  in  diameter 
(ten  chains  from  the  south-eastern  comer  of  the  portion),  has  been  opened  to 
16  feet  depth  on  this  outcrop,  and  exposes  a  bed  of  limestone  15  feet  thick, 
with  25  feet  additional  limestone,  including  bands  of  schist.  The  limestone  is 
bluish  and  laminated  and  in  places  is  very  impure.  Part  of  the  stone  quarried 
was  burnt  in  an  adjacent  kiln  dug  out  of  the  hillside. 

Another  quarry  (16  feet  deep  and  a  chain  long)  five  chains  west  of  the 
above,  is  now  worked ;  the  bed  varies  from  ten  feet  to  a  chain  in  width,  within 
a  distance  of  three  chains,  and  the  dip  is  here  50  degrees  to  the  west. 

The  limestones  contain  absolutely  no  trace  of  fossils,  and  though  now 
massive  show  traces  of  thin  bedding.     Before  breaking  the  rock  it  is  impossible 


*  Reported  Gold  Find  at  Scotland's  Hills,  near  Gayndah.    By  L.C.B.    Queensland  Government 

Mining  Journal^  March,  1904,  vol.  5. 
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xo  distinguish  it  from  the  slate,  and  it  probably  represents  a  metamosatioally 
replaced  sediment.  It  contains  pyrite  in  places,  which,  though  an  advantage 
at  Mount  Perry,  would  be  objectionable  for  steel-making. 

In  July  last  3,000  tons  had  been  sent  away,  and  of  this  1,000  tons  went 
to  the  Milaquin  Sugar  Refinery.  Much  of  this  material  was  obtained  from  the 
•ordinal  outcrops. 

The  cost  of  quarrying  is  2s.  3d.  per  ton,  and  of  cartage  to  Dalesford  Gs. 
The  central  mill  tramline  now  reaches  to  within  one  and  a-half  miles  of  the 
quarries,  and  it  may  in  the  future  be  worth  while  to  extend  it  to  them. 

PoETiox  7V,  Walla  (Stevens's). 

Stevens's  quarry  lies  about  half  a  mile  south-west  of  Toban's.  It  is  only 
ren  feet  across,  though  the  limestone,  which  is  slightly  more  homogeneous  than 
Toban's,  is  *50  feet  wide  and  three  chains  in  length.  Other  outcrops  can  be 
picked  up  for  miles  to  the  south. 

This  is  the  only  place  where  limestone  and  quartz  were  foimd  in  contact. 
The  coimtry  is  clay  schist,  with  large  blows  of  hungry  white  quartz  containing 
Hlms  of  secondaiy  muscovite  on  cracks.  This  quartz  near  the  quarry  gives 
way  quite  suddenly  to  limestone. 

The  best  limestone  from  here  has  assayed  96  per  cent,  calcium  carbonate, 
but  a  little  is  so  stained  with  oxides  of  iron  and  clay  that  it  is  useless. 

Stevens's  Mineral  Selection. 

This  lies  about  ten  chains  south  of  the  last  quarry.  On  the  surface  the 
atone  ten  yards  across  is  almost  white,  but  becomes  dirty-blue  at  15  feet  depth. 
The  limestone  here  gives  way  in  the  most  abrupt  manner  to  slate,  opposite  sides 
of  joints  being  slate  and  limestone.    This  is  further  evidence  of  replacement. 

It  is  reported  that  there  are  numerous  other  outcrops  of  limestone  south 
of  this,  and  there  is  thus  probably  a  belt  extending  down  to  Tenningering 
Head  Station,  where  limestone  is  known  to  occur  in  large  quantities,  but  owing 
to  its  geographical  position,  quite  unavailable  at  present. 

PoETiON  1230,  Walla  (Thiers). 

The  limestones  are  in  the  eastern  end  of  the  portion,  half  a  mile  west  of 
Toban's  quariy.  The  strata  here  strikes  north  and  south,  and  dip  80  degrees  to 
the  west.  The  limestone  seems  to  have  developed  on  the  northern  side  of  a 
fault  striking  west-north-west.  It  varies  from  light-blue  to  yellow  in  colour,  and 
has  every  appearance  of  having  replaced  thin  bedded  slates.  Slabs  six  inches 
thick  and  two  feet  six  inches  square  can  be  obtained  without  any  trouble. 

A  quarry  three  chains  long  and  one  chain  in  width  is  now  being  worked, 
but  outcrops  of  limestone  occur  for  over  two  chains  to  the  east,  and  again  five 
chains  to  the  north-east  is  another  bed  of  deep-blue  limestone.  During  the 
fifteen  months  previous  to  my  visit  7,000  tons  of  stone  had  been  sent  away, 
while  the  total  exported  from  the  whole  district  was  computed  as  10,000  tons, 
valued  at  £4,000. 

Other  Outcrops. 

On  the  Crown  land  two  miles  south-east  of  Dalesford  several  claims  have 
lieen  pegged  out,  but  the  limestone  beds  here,  which  are  vertical,  and  strike 
north  and  south  are  generally,  as  far  as  proved,  less  than  three  feet  in  thickness. 
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The  stone  is,  however,  varioudj  coloured — ^pink^  blue,  and  green — and  would^ 
if  in  quantity,  be  of  value  for  building  purposes.  The  country  rock  is  chloritic 
schist  with  disseminated  octahedral  crystals  of  magnetite. 

2.  BIGGENDEN  AND  DEGILBO. 

* 

Considerable  beds  of  limestone  occur  in  a  belt  running  south  from 
Biggenden  and  Degilbo*  (the  latter  the  terminus  of  a  railway  from  Mary- 
'b6r(Aigh), 

Though  large  quantities  of  stone  sufficiently  pure  for  lime-making  can  be 
had  between  the  two  towns,  the  greater  part  of  the  deposits  is  lather  impure. 
This  would,  perhaps,  be  rather  an  advantage  than  otherwise  in  a  flux.  The 
limestones  near  the  Biggenden  mines  are  often  gametiferous,  and  admirably 
adapted  for  fluxing. 

3.  GIGOOMGAN. 

There  are  in  the  neighbourhood  of  Gigoomgan  Head  Station  large  outcrops 
of  limestone  of  all  degrees  of  purity,  from  marble  to  calcareous  shale,  t 

A  belt  of  more  highly  altered  limestone  occurs  to  the  south  of  this, 
midway  between  the  Degilbo  and  Kilkivaii  branch  railwa3^8.t 

C—tnah^^ttesB  OtB  Deposits. 

1.  GIN  GIN. 

The  manganese  deposits  in  the  Gin  Gin  district' have  been  dealt  with  in 
detail  in  a  separate  report.  § 

Very  little  work  has  been  done  on  the  deposits  as  yet,  the  outcrops  only 
having  been  tested,  and  they  average  considerably  below  70  per  cent, 
manganese  dioxide.  There  is,  however,  promise  of  the  deposits  increasing  in 
size  and  quality  below  the  surface. 

2.  DEGILBO. 

Tlie  deposits  in  this  district  are  referred  to  in  the  above  report.  Though 
the  ore  is  slightly  richer  than  that  at  Gin  Gin,  the  quantity  apparently  available 
is  only  a  few  tons. 


♦  G.S.Q.P.,  No.  173. 

t  Annual  Notes.     L.C.B.     Qneendand  Ooverntnent  Miniruj  Jvurnaly  June,  liK)3,  vol.  IV. 

X  Report  on  Yorkey's  Gold  Field  and  the  Marodian  Gold  and  Copper  Field.    By  L.C.B. 
Bri8.    By  Auth.,  1902.    G.S.Q.P.,  No.  179. 

§  Some  Manganese  Deposits  in  the  Gin  Gin,  Degilbo,  and  Warwick  Districts.    By  L.C.B. 
Bris.:  By  Auth.,  1903.     G.S.Q.P.,  No.  189. 
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IV.— IPSWICH  DISTRICT. 

Locality  Map  25. 

/I —Iron  Ore  Deposits. 

1.  PINE  MOUNTAIN. 

Locality  and  Topography. — Pine  Mountain  is  a  ridge  three  miles  in 
length  in  a  north  and  south  direction,  and  at  its  base  a  mile  in  vidth ;  the  highest 
point,  near  the  southern  end,  is  five  miles  north-north-west  of  the  Ipswich  Railway 
Station.     {See  Plate  16.) 

It  formsi  a  distinctive  feature  in  the  landscape,  there  being  no  other  elevated 
ground  within  many  miles  in  all  directions.  The  slopes  of  the  mountain  itself 
4ure  exceedingly  precipitous,  but  the  foothills  are  generally  smooth  and  rounded. 
The  mountain,  with  the  slate  country  round  it,  was  formerly  covered  by  a  den^ 
growth  of  scrub,  patches  of  which  still  exist,  especially  on  the  north.  The  Bif^\k 
growth  is  due  in  the  first  place  to  the  great  richness  and  open  nature  of  the  spil, 
but  it  has  probably  been  influenced  by  the  wateivbearing  character  of  the  country 
rocks. 

The  mountain  owes  its  existence  to  belts  of  quartzite,  which  have  proved 
more  resistant  to  atmospheric  denudation  than  the  ferruginous  clay  slates,  ore 
bodies,  serpentine,  &c.,  round  about  it. 

The  term  Pine  Mountain  now  includes  the  closely  settled  district  round 
the  base  of  the  mountain  proper.  The  land  was  taken  up  in  the  very  early 
•days,  and  is  now  all  freehold. 

The  most  striking  feature  of  the  district  is  the  redness  of  the  soil  on  the 
slate  count ly,  the  intensity  varying  from  very  deep-maroon  to  light-brown. 

Former  Reports,  dr. — Iron  ore  has  been  noticed  on  the  south-west  side  of 
the  mountain  ever  since  the  land  was  taken  up,  and  several  experts  from 
England  are  reported  to  have  visited  the  district  to  inquire  into  the  matter. 
Mr.  William  H.  Jiands,  then  Assistant  (Tovernment  Geologist,  inspected  the 
•district  is  1894,  specially  with  regard  to  the  discovery  of  gold  and  iron  ores. 
The  following  extracts  are  taken  from  his  report : — * 

"  Tlie  most  westerly  bed  of  the  Pine  Mountain  series  is  a  soft  greenish 
mottled  serpentine,  which  I  traced  in  a  north-north-westerly  direction  from 
Jackson's  selection  No.  276  for  a  distance  of  about  two  miles.  Lumps  of 
■chromite  (chrome  iron  ore),  have  been  picked  up  on  this  serpentine  area;  the 
<>reater  number  of  pieces  appear  to  be  in  the  neighbourhood  of  selections  Nos. 
536  and  541,  taken  up  in  the  name  of  A.  W.  Knox.  I  found  one  piece  that 
must  have  weighed  over  half  a  hundredweight.  The  chromite  has  only  been 
found  in  lumps  on  the  surface,  and  not  in  situ.  From  the  position  of  the  pieces 
it  is  probable  that  if  any  regular  deposit  is  found  it  will  be  near  the  summit 
of  the  ridge  formed  by  the  serpentine  (which  lies  to  the  west  of  Pine  Mountain 
proper).  Another  bed  of  serpentine,  with  some  impure  chrome  ore  mixed 
through  it,  occurs  in  Gee's  selection,  about  50  chains  due  east  of  the  above. 

"  Immediately  east  of  tlie  serpentine  there  is  a  bed  of  impure  brownish 
limestone.  This  crops  out  in  Hughes's  selections  Nos.  306  and  308;  in 
Tliompson's  selection  No.  309;  and  Hill's  selection  No.  160a.  Further  south,  in 
Donnell's  and  Penneirs   selections,  the    cherty  magnesian  limestone   already 


Annual  Report  of  the  Under  Secretary  for  Mines  for  1894. 
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referred  to  occurs.  This  limestone^  I  am  informed,  contains  too  much  magnesia 
to  be  of  service  in  the  manufacture  of  cement  Outcrops  of  this  limestone  occur 
in  selections  Nos.  267,  268,  275,  286,  300,  and  301. 

**  East  of  this  limestone  there  is  a  bed  of  quartzite  stained  with  oxide  of 
iron;  in  some  places  there  is  such  a  large  percentage  of  oxide  of  iron  that  it 
becomes  a  siliceous  haematite.  The  outcrop  of  this  bed  is  16  chains  across  in 
places. 

**  A  drive  was  put  in  close  to  Mr.  Hussell's  house,  on  selection  312.  .  .  . 
The  drive  was  about  2.5  feet,  in  length  to  the  face.  The  stone  was  awiayed,  but 
found  to  contain  too  much  silica  to  be  of  any  use  for  the  manufacture  of  iron  : 
in  fact,  the  greater  part  of  it  was  simply  an  iron-stained  quartzite.  Some  holes 
have  since  been  sunk  by  Mr.  Russell  to  the  east  of  Mr.  Lloyd  Owen's  workings,, 
in  which  he  came  upon  stone  with  a  high  percentage  of  iron  in  it  (a  siliceous 
haematite).  This  richer  stone  appears  to  be  running  in  layers  parallel  to  the 
strike  of  the  beds. 

'^  The  same  bed  of  quartzite,  with  occasionally  fair  ironstone,  can  be  traced 
northerly  through  Brice's  selection  No.  384,  and  on,  I  am  informed,  across  the 
Brisbane  River,  and  in  a  southerly  direction  away  to  Gee's  selection  No.  273^ 
and  Pennell's  selection  No.  269. 

"  Leaving  in  abeyance  altogether  the  question  whether  it  would  be 
possible  to  manufacture  iron  at  a  price  that  could  compete  with  the  imported 
metal,  there  is  not  stone  here  suitable  for  its  manufacture  in  anything  like 
sufficient  quantity. 

"  Another  bed  of  this  iron-stained  quartzite  occurs  further  to  the  east,  in 
Scott's  selection  No.  377." 

Prospects. — It  is  evident  from  the  fibove  tliat  attention  has  thus  far  been 
directed  solely  to  the  "  quartzite  "  outcrops,  as  probably  the  caps  of  lodes. 
Wliile  it  seems  fron«  analo<ry  witli  the  I^ake  Superior  deposit**  possible  tliat  tli^^e 
outcrops  will  pass  into  iron  ore  at  a  depth,  it  is  also  very  probable  that  there 
are  large  deposits  of  ore  in  the  hollows  between  the  outcrops. 

In  order  to  test  this  assumption,  rough  samples  of  the  surface  soil  were 
taken  from  vanous  localities,  but  the  results  of  assay  were  very  disappointing. 

The  following  seem  to  be  some  of  the  most  likely  places  for  soft  ores: — 
The  hollow  on  the  western  part  of  portion  482 ;  the  "  neck  "  on  the  west  of 
Sherlock's  Summit ;  the  centre  of  portion  273 ;  the  western  side  of  portions 
290,  291,  and  292  ;  the  western  parts  of  portions  322,  323  ;  portion  319  (?)  ;  and 
centre  of  portion  379.  It  may  be  taken  that  the  average  width  of  these  areas 
will  be  five  chains,  and  the  length  from  five  to  20  chains  or  more.  No  definite 
calculations  can  be  made  till  the  ground  has  been  thoroughly  tested,  preferably 
by  means  of  diamond  drills. 

Owing  to  the  vicinity  of  the  Ipswich  coal  measures,  this  locality  is  all  the 
more  worthy  of  prospecting  for  iron  ores.  (What  little  ore  has  been  found 
consists  of  haematite.)  The  Esk  Railway  passes  within  a  mile  of  the  deposits, 
and  splendid  grades  could  be  found  for  a  connecting  line,  when  the  total  distance 
from  Ipswich  would  be  about  seven  and  arhalf  miles. 

Were  steel  works  erected  at  Pine  Mountain,  manganese  ore  might  be 
brought  in  small  quantities  from  Kholo,  but  if  that  did  not  suffice,  it  could  be 
shipped  to  Brisbane,  taken  up  the  river  to  Ipswich  in  punts,  and  then  railed 
to  the  works. 

Pure  limstone  is  the  only  requisite  not  found  in  quantity  in  the  district, 
imestone  for  use  in  Brisbane  has  for  some  years  been  obtained  from  the 
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Duke  Islands  (between  Rockhampton  and  Mackay),  and  it  might  be  necessary 
to  bring  the  flux  from  there. 

Geology. — Pine  Mountain  is  really  almost  an  island  in  the  Ipswich  coal 
measures.  No  fossils  have  yet  been  obtained  to  give  any  clue  to  the  age  of  the 
rocks.  It  can  only  be  said  that  they  are  much  older  than  the  Ipswich  coal 
measiu'es.  The  youngest  rock  in  the  district  is  the  basalt  which  occurs  in 
patches  on  all  sides  of  Ipswich.  It  seems  probable  that  this  rock  issued  from 
volcanoes  or  fissures  to  the  south  of  Ipswich.  That  now  covering  an  area  of  two 
and  a-half  square  miles  between  Muirlea  Station  and  Pine  Mountain  seems  to 
have  flowed  along  the  western  side  of  the  mountain,  where  fragments  only  can 
now  be  found  (portion  293). 

The  strike  of  the  strata  can  only  be  assumed  from  the  outcrops  of  the 
quartzite,  jasperoid,  and  serpentine,  varying  from  west-north-west  to  north- 
north-west.  The  dip  is  nowhere  distinguishable  except  on  the  river  bank  in 
portioi\  482,  where,  in  one  place,  it  is  40  degrees  to  the  north.  It  would  seem 
that  the  strata  east  of  an  axis  running  north-north-east  through  portion  482, 
strike  nearer  east  and  west  (say  east-south-ea&t)  than  the  remainder,  which  strike 
north-north-west.  A  reason  for  the  occurrence  of  the  ore  deposits  is  therefore 
given  in  that  the  strata  at  the  bend  were  shattered,  and  possibly  opened  along 
the  bedding,  giving  circulating  waters  free  passage. 

The  most  western  bed  exposed,  for  a  distance  of  a-  few  yards  up  to  20 
chains,  consists  of  a  very  ferruginous  rock,  with  a  skeleton  of  silica  and  patches 
of  a  green  magnesian  silicate  and  veins  of  opaline  chalcedony — ^probably  highly- 
altered  serpentinous  rock,  as  assumed  by  Mr.  Kands.  Next  to  this  rock,  and 
sometimes  included  in  it,  comes  schistose  unaltered  serpentine,  with  an  average 
width  of  a  few  chains  only,  but  in  places  up  to  ten  chains. 

No  extensive  beds  of  limestones  were  seen,  the  rock  only  occurring  in 
small  lenses  in  the  slates  and  jasperoids,  the  latter  rock  being  probably  due 
to  the  replacement  by  silica  and  iron. 

The  white  magnesian  limestone  referred  to  by  Mr.  Kands  is,  in  my  opinion, 
a  secondary  deposit,  due  to  the  decomposition  and  leaching  out  of  a  former 
covering  of  basalt. 

The  jaseproids  are  dense,  red,  flinty  rocks,  owing  their  origin  chiefly  to 
secondaiy  changes  in  the  original  slatC'  or  limest(me.  Partial  or  complete 
solution  of  the  original  constituents  has  taken  place,  and  iron  and  silica  have 
been  precipitated  in  their  place.  Such  a  rock  is  of  universal  occurrence 
throughout  Queensland  in  connection  with  iron  and  manganese  deposits  in  the 
older  rocks.  It  is  not  confined  to  Queensland  being  found  also  with  the  Lake. 
Superior,  United  States  of  America  (taconite)  deposits,  in  Cuba,  and  in  Brazil. 
In  many  of  the  Lake  Superior  deposits  the  taconite  forms  a  capping  over  the 
whole  or  part  of  the  ore. 

The  belt  of  iron-bearing  rocks  forming  Pine  Mountain  is  found  to  continue 
north-north-westwards  beyond  the  Brisbane  River  into  the  parish  of  Sahl,  where 
there  are  most  promising  indications,  on  which  no  work  of  any  kind  has  been 
done. 

Chromite. — This  hitherto  undescribed  outcrop,  on  portion  29,  Sahl,  is 
11  miles  north-north-wevst  of  Ipswich,  on  the  closed  paii;  of  the  old  main  Brisbane 
stock  route,  two  chains  from  the  western  side  of  the  portion. 

The  fragments  fonning  the  outcrop,  and  varying  from  pebbles  up  to  masses 
of  several  tons  weight,  cover  an  area  up  to  five  yards  across,  extending  in*  a 
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south-south-fea»terly  direction  for  a  distance  of  two  chains.  It  can  reasonably  be 
assumed  that  there  are  at  least  50  tons  of  ore  on  the  surface.  Ore  containing  50 
per  cent,  chromic  oxide  is  worth  £6  3s.  per  ton  (April,  1904).  The  following  is 
the  result  of  analysis  (Government  Analyst)  :  — 

Iron        ...         ...         ...         13  percent. 

Chromium  23        „ 

(equivalent  to  *SS,5  per  cent,  chromic  oxide). 

The  soil  here  is  dark-brown,  and  at  the  time  of  my  visit  carried  thick  grass, 
which  rendered  geological  work  very  difficult.  The  only  rock-fragments  to  be 
found  consisted  of  quartzite,  there  being  no  sign  of  serpentine  Cluromite  is  also 
found  as  scattered  fragments  in  the  serpentine  area  between  the  Pine  Mountain 
school  and  the  mountain  itself.  These  were  referred  to  by  Mr.  Rands  in  his 
report.* 

2.  NORTH  IPSWICH. 

Locality, — The  property  of  the  Ipswich  Coal  and  Coke  Company,  portions 
178,  179,  184,  123,  126,  &c.,  Chuwar,  is  at  the  head  of  Bundanba  Creek,  three 
to  four  miles  north  of  Ipswich. 

Extent. — Ten  outcrops  of  clay  ironstone  were  seen  within  two  miles  on  a 
north-east  line.  As  there  are  a  number  of  faults,  the  actual  number  of  beds 
may  be  less.  The  tip  from  Gallen's  shaft  on  portion  123,  contains  a  quantity 
of  ore — a  band  three  feet  thick  is  said  to  be  at  a  depth  of  40  feet. 

Clay  ironstone  is  said  to  form  the  floor  of  ihe  Binley  (Glencoe)  coal  seam. 
Tlie  seams  are  reported  to  extend  for  miles.  That  on  179  and  178  can  be 
followed  for  a  distance  of  a  quarter  of  a  mile.  This  has  a  thickness  of  two  feet 
six  inches,  and  makes  a  stronger  outcrop  than  the  others.  The  outcrop  consists 
<liiefly  of  limonite. 

In  calculating  the  jDrobable  quanlity  available  a  band  of  ore  (of  specific 
jyravity  =  4)  one  foot  thick  may  be  taken  to  contain  12,000  tons  per  acre. 

The  proximity  of  coal  is  important.  A  large  seam  with  bands  runs 
tlirough  the  centre  of  the  property,  only  a  few  chains  from  the  largest  of  the 
clay  iron  outcrops.  Coal  has  been  worked  to  some  extent  in  the  Glencoe  and 
Boxwood  Collieries. 

These  bands  would  be  worked  in  conjunction  with  the  coal,  and  would  be 
roasted  and  smelted  on  the  ground. 

Uq>j)er  Kholo  Bridge,  on  Brisbane  River.  Samples  of  limonite  have  been 
brought  in  from  this  locality,  but  the  occurrence  has  not  yet  been  inspected. 

In  connection  with  the  above  the  occurrence  of  clay  ironstone  at  Slack's 
Creek,  16  miles  south-east  of  Brisbane,  and  also  on  the  Burrum  Coal  Field,  should 
be  mentioned. 

3.  PARISH  OF  DUNDAS. 

Locality. — ^Portion  140,  Dixon  (and  33,  Dundas),  13  miles  east  of  Bsk. 
Portion  140  is  in  broken  country  at  the  head  of  Middle  Creek,  but  portion  33  is  in 
comparatively  gentle  country.    It  is  belipved  that  the  road  down  Middle  Creek 

*  Op.  cit. 


t*  BelleTue  Railway  Station  is  very  gentle.  The  distance  is  about  18  miles. 
Eak.  IB  nearer,  but  part  of  the  country  to  be  traversed  in  that  direction  is  rather 
bn^en. 


Extent. — The  niain  deposit  is  18  inches  thick,  extending  for  only  a  few 
yards,  ten  at  most,  with  well-defined  walls,  but  sometimes  including  country 
rock.  Fragments  of  ore  are  found  on  this  hill  above,  on  the  north-east,  covering 
an  area  70  by  100  yards,  and  down  the  hillside  on  the  south-west  to  Middle 
Creek.     Tliey  have  probably  been  shed  from  small  lenticular  bunches. 


massive   crystalline  ha?matite   of   great  purity.      It  is 


Ore.— The  ot 
strongly  magnetic. 

Country. — Clay  uliite,  strikiufr  nortli-west  and  dii^ping  north-east,  and 
dykes  of  syenite.  A  Ini^  outcrop  of  granitic  syenite  occurs  on  portion  90, 
about  one  mile  north-west  from  the  iron  ore.  The  ore  probably  owes  its  origin 
to  a  continuation  of  this  mass  under  portion  190.  The  deposit  is  mentioned 
because  an  exaggerated  idea  of  its  size  has  been  fonned  by  many.  There 
probably  are  other  deposits  in  the  locality,  but  no  prospecting  has  been  done 
for  iron. 

4.  PARISH  OF  DUGANPAN. 

Locality. — Parish  of  Dugandaii,  pre-emptive  pui'chase  1.  On  the  chain- 
road,  about  three-quarters  of  a  mile  north  of  the  Dugandan  Bridge  over  Teviot 
Brook,  2i  miles  east'nortli.<&aat  of  Boon^,  which  is  59  miles  distant  from 
Brisbane  by  rail. 

E.i:teiit. — Two  outcrops  of  clay  ironstone  (each  sis  inches  to  a  foot  thick, 
weathering  red  with  cracks  filled  with  caloite),  dipping  at  an  angle  of  45  degrees 
north-west,  are  separated  by  about  10  feet  of  shaly  sandstone  contamii^ 
petrified  trees  preserved  in  limonite.  A  dark  band  (probably  a  coal  seam)  under 
sandstone  occurs  about  six  feet  above  tlie  clay  ironstone.  Numerous  (half  a 
dozen)  beds  besides  these  are  to  be  seen  on  the  main  northern  road  from 
Bugandan  Railway  Station,  a  mile  to  the  west  of  the  above-mentioned  outcrops. 
T^ey  do  nob  extend  to  tih©  east  because  of  the  intrusion  of  the  trachyte  ())  mass 
forming  Mount  Dugandan. 
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A  sample  from  the  large  seam  on  pre-emptive  purchase  1  yields  (Grovemment 
Analyst) :  — 

Iron  45.36  per  cent. 


Silica 

Phosphorus  ... 
Sulphur 
Carhon  dioxide 


12.4 

0.234       „ 
Nil. 

TZ.4  •• 


Some  little  work  would  have  to  be  done  on  these  deposits  to  show  whether 
they  are  thick  enough  to  be  worked.  It  is,  however,  highly  improbable  that 
such  ore  could  be  worked  even  if,  ae  people  in  the  district  report,  almost  every 
well  sunk  has  passed  through  one  or  more  coal  seams  of  medium  thickness — two 
or  three  feet. 

5.  PARISH  OF  COOCHIN. 

Various  outcrops  of  clay  ironstone  are  seen  on  the  road  running  south 
from  Dugandan  to  Coochin  Head  Station. 

(a)  Boulders  one  mile  north  of  the  Wallace  Creek  Crossing. 

(6)  Outcrop  on  the  road  between  portions  104  and  46n.  There  are  also 
signs  of  two  seams  of  coal  within  a  quarter  of  a  mile  to  the  north-west. 


1.  Pine  Mountain. 

The  only  bedded  limestones  known  in  the  Ipswich  district  are  the  small 
deposits  near  Pine  Mountain,  but  magnesites,  passing  into  dolomite,  and  even 
into  limestone,  occur  as  secondary  products,  due  to  the  decomposition  and 
leaching  out  of  the  basalt  caps  found  at  numerous  places. 

2.  Ipswich. 

The  limestone  on  Limestone  Hill,  which  was  formerly  used  locally  for 
making  cement,  was  proved  by  Mr.  Maitland,  a  former  Assistant  Government 
Greologist,  to  be  the  cap  of  an  igneous  dyke.*.  The  quantity  available  for  any 
purpose  is  not  large. 


C— Mani^anese  Or^  Deposits. 

1.  PARISH  OF  KHOLO. 

Introduction. 

The  deposits  visited  are  in  the  southern  part  of  the  parish  of  Kholo,  from  six 
to  nine  miles  north  of  Ipswich,  and  all  within  three  miles  of  the  Brisbane  River. 
Besides  those  shown  on  the  map,  others  are  reported  to  be  in  the  broken  coimtry 
in  the  far  north  of  the  parish,  and  still  others  occur  near  the  Moggil  parish 
boundary,  a  few  miles  to  the  east. 

Serious  mining  operations  have  been  undertaken  at  only  one  place — viz.» 
Dandy's  Knob,  on  the  reserve  for  water  supply,  but  trenches  and  potholes  have 


*  Ann.  Prog.  Rep.  of  William  H.  Rands,  Assistant  Government  Geologist,  for  the  year 
1894. 
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3IANOANE8E  ORE  DEPOSITS, 

Faiibh  or  Kholo> 

Ssn't .-  J-nile  to  an  inth. 


**=«=/  /Oft 


L.  C.  Bait. 
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been  opened  on  portions  91,  56,  24,  69,  73,  and  12 v.  The  manganese  occurs 
in  bunches  generally  containing  only  a  few  tons  of  ore,  and  operations  have  in 
these  cases  been  suspended  as  soon  as  the  bunches  cut  out.  Portions  56,  69, 
122,  and  91  have  been  leased  by  the  owner  for  manganese  mining  for  a  term 
of  twenty  years  for  a  royalty  of  Is.  6d.  per  ton  raised. 

The  distribution  of  the  outcrops  over  an  area  of  six  square  miles  gives 
promise  of  permanency.  Larger  deposits  may  yet  be  found,  and  the  compara- 
tive purity  of  the  ore  is  some  inducement  to  prospect.  At  present,  however, 
notJiing  is  being  done  in  the  district.  The  value  of  the  occurrences  lies  chiefly 
in  tlieir  proximity  to  the  Ipswich  coal  and  iron  deposits. 

The  Kholo  manganese  ore,  as  a  whole,  is  freer  from  clay  than  that  at 
Gladstone,  and  when  pure,  a  much  larger  proportion  of  it  is  soft,  most  of  the 
harder  material  being  only  partly  replaced  slate.  The  deposits  occur  in  at 
least  four  distinct  zones  or  horizons.  The  country  rocks  (clay  slate  and  schist, 
quartzite  and  red  jasperoid),  are  ver^'  similar  in  general  characteristics  to 
those  at  Gladstone,  though  more  thinly  laminated  in  the  Kholo  district.  Their 
age  has  not  yet  been  determined  (though  shown  on  the  State  map  as  Gympie, 
Permo-Carboniferous). 

Dandy's  Knob. 

Locality. — This  mountain  lies  just  outside  the  eastern  boundary  of  portion 
73,  half  a  mile  north  of  the  main  stock  route,  and  at  the  junction  of  the  ranges 
separating  the  waters  of  Cabbage-tree,  Shelly,  and  Cameron's  Creeks.  It  rises 
some  300  feet  above  the  stock  route,  and  500  feet  above  the  river. 

Workings. — Manganese-bearing  clay  slates  and  jasperoids  have  been 
trenched  for  a  distance  of  two  chains.  The  main  opening  in  clay  slate  and 
jasperoid  (dipping  70  degrees  north  a  few  degrees  east),  from  which  a  small 
bunch  of  ore  has  been  removed,  is  ten  chains  east  of  portion  73.  A  shaft  has 
been  sunk  80  feet  in  clay  schist  20  feet  north  of  this.  At  the  time  of  my  visit 
it  was  open  only  to  the  30-feet  level,  where  there  is  a  crosscut  to  the  lode  ten 
feet  in  length.  Tliis  appears  to  have  met  a  bunch  of  ore  six  feet  long  and  up 
to  a  foot  in  thickness.  Practically  all  the  ore  was  removed,  so  that  no  idea  can 
be  formed  as  to  it«  quality ;  the  adjacent  country  is  quartzite. 

It  might  have  been  worth  while  crosscutting  15  or  20  feet  further  to  reach 
the  manganaso-bearing  stratiun  exposed  in  the  hole  south  of  the  main  open  out. 
The  stratum  consists  of  three  feet  of  clay  slate  and  jasperoid,  partly  replaced,  and 
veined  with  manganese  dioxide,  and  is  very  likely  to  improve  in  depth. 

A  mistake  was  made  in  sinking  the  shaft  away  from  the  lode,  because  of 
the  bunchy  occurrence  of  the  ore.  Had  the  shaft  been  sunk  on  the  lode,  any 
small  bunches  of  ore  struck  would  have  helped  pay  expenses,  and  much  more 
prospecting  could  have  been  done. 

Between  70  and  100  tons  are  reported  to  have  been  shipped  from  this  place, 
but  no  records  are  available. 

Portion  91. 

Williams'  Hill,  on  the  eastern  side  of  freehold  portion  91,  about  15  chains 
from  the  southern  boundary,  rises  300  feet  above  the  Brisbane  River. 

An  outcrop  of  jasperoid  clay  slate,  partly  replaced  by  manganese  ore,  and 
varying  in  width  from  two  to  four  feet,  can  be  traced  in  a  north-westerly 
direction  across  the  hilltop  for  a  distance  of  a  chain  from  the  eastern  boundary. 
Two  small  bunches  of  ore,  ten  yards  apart,  have  been  opened,  yielding  a  total 


Silica 

17.7 

Manganese   ... 

42.7* 

Phosphorus  ... 

0.13 

Sulphur 

Nil. 
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of  only  two  or  three  tons  of  marketable  ore.     This  ore  assays  (Grovemment 
Analyst): — 

JroH  0.56  per  cent. 

99 


The  immediate  country  is  clay  schist,  except  at  the  northern  end,  where 
reddish  jasperoid  forms  the  footwall. 

POKTION   56. 

There  is  on  this  freehold  a  small  outcrop  on  the  end  of  a  i^ur,  five  chains 
uorth  of  the  river  road  and  25  chains  north-north-west  of  the  Mount  Crosby 
Pumping  Station.  A  trench  ten  feet  long  and  six  feet  wide,  has  been  opeAe4 
to  a  depth  of  five  feet  on  a  body  of  ore  which  appears  to  dip  45  degrees  to  the 
south-west.  The  ore  has  a  slaty  glassy  appearance,  and  altogether  about  ten 
tons  have  been  obtained.     It  assays  (Government  Analyst) : — 

Iron  0.67  per  cent. 

Silica  27.6 

Manganese 42.4 


>» 


The  country  rock  is  quartzose  clay  slate. 

Portion  124. 

On  the  western  slope  of  a  razorback  rumiing  from  Mount  Crosby  along  the 
western  side  of  this  freehold  is  an  outcrop  of  manganese  ore,  300  feet  above 
the  river.  The  surface  soil  has  been  scratched  away,  but  really  no  work  has 
been  done,  and  little  can  be  seen  of  the  deposit.  The  ore  body  appears  to  be 
two  feet  thick,  and  to  strike  north-west.  South  of  it  is  jasperoid,  and  north  is 
clay  schist.     It  is  worth  testing. 

PoirnoN  69. 

Two  patches  of  about  a  ton  each  of  residual  blocks  of  good  ore  have  been 
found  in  the  north-western  corner  of  this  freehold.  The  comitry  is  quartzite 
and  clay  slate,  and  beyond  the  blocks  mentioned  there  is  no  sign  of  ore. 
Further*  prospecting  in  the  locality  would,  however,  no  doubt  lead  to  additional 
discoveries. 

Portion  122. 

In  the  north-western  corner  of  this  freehold  similar  lumps  of  good  ore  are 
found,  but  amount  to  only  a  few  hundredweight.  They  indicate  the  general 
manganiferous  nature  of  the  locality. 

Portion  73. 

There  are  two  outcrops  on  this  freehold.  The  first,  on  the  line  of  the 
Dandy's  Knob  lode,  is  about  20  chains  west  of  the  main  shaft  there,  and 
consists  of  two  to  three  feet  of  clayey  schist  and  manganese  ore.  A  shaft  was, 
without  result,  sunk  ten  feet  on  this,  in  the  reasonable  hope  that  there  might 
be  a  bunch  of  ore  beneath,  the  surface  material  being  quite  unmarketable. 


Equivalent  to  Manganese  dioxide    ..    64*8  per  cent. 


The  second  outcrop  is  five  chains  further  west,  and  is  only  about  150  feet 
above  tlie  river.  A  trench  was  opened  in  four  feet  of  red  clay  soil,  with  residual 
lumps  of  siliceous  ore,  on  quartzite  partly  replaced  by  and  containing  bunches  up 
to  three  feet  thick,  of  poor  slaty  ore.  Tliere  is  very  little  marketable  ore,  but 
it  may,  as  elsewhere   improve  at  a  depth. 

In  the  creek  below  the  last  deposit  is  a  ten-feet  band  of  fen*uginous  and 
manganiferous  slate  which,  owing  to  the  proximity  of  quartzite  and  jasperoid, 
is  worth  following  and  prospecting  for  bunches  of  manganese  ore.  The 
occurrence  of  a  permanent  spring  here  gives  further  promise  of  there  being  ore 
deposits  on  this  line. 

Portion  12v, 

Manganese-stained  quartzite  and  jasperoid,  ^\e  chains  north  of  the  main 
stock  route,  have  been  prospected  at  several  points  in  portion  12v,  but  it  seems 
to  have  been  labour  wasted. 

Portions  31,  32,  and  71. 

Included  partly  within  each  of  these  freeholds  is  an  area  18  chains  in 
length  and  12  chains  in  greatest  width,  consisting  of  flat  red  soil  country, 
which  is  believed  to  be  underlaid  by  bog  iron-manganese  ore.  The  only  place 
where  the  underlying  rock  can  be  actually  seen  is  in  a  small  canon-like  creek 
running  south,  through  portion  32,  from  the  boundary  of  portion  31.  Here  it 
is  coarsely  pisolitic  bog  ore.  Near  its  head  the  creek  has  exposed  five  f6et  of 
ore,  in  whicli,  judging  from  its  appearance,  manganese  is  in  excess  of  the  other 
constituents.  Iron  and  alumina  gradually  increase  for  a  few  chains  towards  the 
south,  but  about  ten  chains  down  the  manganese  again  predominates.  The 
pisolitic  structure  is  much  more  pronounced  where  the  manganese  is  most 
plentiful,  the  rock  having  a  brecciated  appearance  when  it  is  absent.  Where 
the  creek  passes  out  of  the  pisolite  on  to  the  clay  slates  it  has  cut  down  into  the 
former  to  a  depth  of  20  feet.  A  rough  sample  from  the  whole  length  of  the 
creek  contained  (Government  Analyst) : — 


Iron 

■  •  • 

11.58  per  cent. 

Aluminium 

•  ■  • 

5.25 

Manganese   ... 

•  •  • 

7.17         „ 

Boring  would  be  necessary  before  any  exact  or  even  approximate  deter- 
mination of  the  amount  of  ore  present  could  be  made;  but  taking  the  average 
as  one-third  the  greatest  thickness  (say,  six  feet),  and  the  area  as  15  acres, 
there  will  be,  roughly,  145,000  cubic  yards,  equal  to  360,000  tons  of  ore  in  the 
depOBit. 

With  regard  to  the  origin  of  the  above,  there  must  formerly  have  been 
covering  the  area  a  swamp  which  received  part  of  the  drainage  from  the 
Charger  Mountain  ridge  on  the  north.  This  ridge  is  built  up  of  quartzites, 
slates,  and  jasperoids,  with  evident  traces  of  manganese  ore.  The  iron  and 
manganese  would  be  dissolved  as  carbonates,  and  precipitated  in  the  bog  as 
oxides. 

According  to  its  composition  the  ore  will  be  a  wad  (manganese  dioxide), 
limonite  (hydrated  iron  sesquioxide),  or  beauxite  (hydrated  alumina).  The 
firsts  if  containing  more  than  40  per  cent,  manganese,  would  be  of  value 
in  steel-making,  the  second  as  an  iron  ore,  and  the  third  for  the  manufacture 
of  aluminium,  alums,  and  as  a  refractory  material  for  furnaces. 
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v.— DARLING  DOWNS  DISTRICT. 
/I— Iron  Ore  Deposits. 

1.  PITTS  WORTH. 
Deposits  in  Basalt  Area. 

Portion  1847,  Rivbrston. 

The  ore  deposits  are  in  the  south-eastern  corner  of  the  portion,  three  miles 
north-east  of  the  Pittsworth  Railway  Station.     {See  Locality  Plan  27.) 

The  outcrops,  consisting  of  scattered  blocks  of  variously  hydrated  oxide  of 
iron,  occur  on  the  crests  and  slopes  of  low  basaltic  ridges.  Only  two  or  three 
potholes  have  been  opened  on  the  deposits,  and,  owing  to  their  dilapidated 
condition,  little  can  now  be  learnt  from  them. 

(a)  The  first ''  blow"  is  on  the  southern  side  of  tihe  portion,  about  ten  chains 
from  the  western  boundary.  It  consists  chiefly  of  boulders  of  massive  brown 
limonite  (Fe203.1^H20 — ^hydrated  oxide  of  iron),  sometimes  showing  a  struc- 
ture resembling  that  of  decomposing  basalt^  with  a  little  yellow  gothite 
(Fe203.H20).  The  area  covered  is  about  a  chain  in  diameter,  and  assuming  a 
thickness  of  one  foot,  it  contains  less  than  lOQ  tons  of  ore.  Pebbles  of  ore  also 
occur  scattered  over  the  surface  for  several  chains  to  the  west.  The  deposit  is 
surrounded  by  basalt,  and  probably  rests  on  the  same  rock. 

(6)  The  next  outcrop  is  five  chains  to  the  east.  It  is  only  five  yards  in 
diameter,  and  consists  in  greater  part  of  decomposed  basalt.  Unweathered 
basalt  lies  all  round  it. 

(c)  The  third  outcrop  is  20  chains  from  the  western  boundary.  It  is  five 
chains  in  length  in  a  north  and  south  direction,  and  its  width  increases  from  a 
quarter  of  a  chain  at  the  hilltop  on  the  south  to  five  chains  on  the  slope  to  the 
north,  the  total  difference  in  elevation  being  about  50  feet. 

The  ore  consists  chiefly  of  light-brown  gothite,  with  a  smaller  amount  of 
dark-brown  limonite  and  reddish-brown  turgite  (Fe203.^H20),  the  conchoidally 
weathering  limonite  occurring  chiefly  towards  the  western  side  of  the  outcrop, 
and  abutting  directly  against  undecomposed  basalt. 

Near  the  hilltop  a  shaft  was  sunk  to  a  depth  of  13  feet,  but  it  is  now 
filled  in  below  eight  feet.  It  proves  that  the  iron  ore  at  that  point  forms  a 
capping  from  one  to  three  feet  thick,  and  that  it  decreases  in  quality  with 
distance  from  the  surface.  Below  the  iron  ore  is  soapy  kaolin  (decomposed 
basalt  or  volcanic  mud?)  variously  stained  with  iron  oxides. 

The  spur  running  north-east  from  the  pothole  is  capped  for  five  chains  with 
turgite  and  limonite  (one  to  three  feet  thick,  in  a  trench  near  the  centre),  and 
in  the  lower  portion  the  ore  spreads  out  over  a  width  of  four  chains.  The 
thickness  may  in  places  be  ten  or  20  feet,  but  it  is  more  probably  generally 
less  than  three  feet.  The  solid,  reddish,  earthy  ore  along  the  ridgetop  gradually 
becomes  more  and  more  hydrated  down  the  flanks. 
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Taking  the  average  thickness  as  two  feet  (no  more  than  which  has  been 
proved),  the  amount  of  ore  present  is  about  10,000  tons,  and  the  general 
sample  from  the  whole  of  the  outcrop  yields  (Government  Analyst) : — 

Iron  ...         ...         49.9     percent. 

Titanium 

8ilica  and  insoluble.. 

Phosphorus  ... 


Sulphur 


Nil 

LO.] 

0.34 
trace 


10.1 


The  basalt  above  and  to  the  south-west  of  the  pothole  seems  to  be 
columnar,  and  occurs  in  small  ridges,  which  have  a  striking  resemblance  to 
lava  flows.     Small  pieces  of  magnetite  are  found  scattered  over  this  country. 

(d)  A  fourth  outcrop  lies  across  the  gully  to  the  north-north-west  of  the  above. 
A  pothole  opened  ten  chains  north  of  the  south-eastern  comer  of  16v  is  three 
feet  deep,  and  still  in  solid  limonite.  The  ore  is  less  pure  than  that  to  the 
south;  it  contains  a  larger  amount  of  both  water  and  clay,  and,  besides,  the 
outcrop  is  not  so  well  defined.  North  of  the  pothole  scattered  pebbles  are 
found  for  a  quarter  of  a  mile. 

(e)  Solid  earthy  mammilated  and  concretionary  turgite  and  limonite  outcrop 
on  the  boundary  of  1847  and  16v,  three  chains  east  of  the  road  on  the  western 
side  of  the  portions,  with  basalt  on  both  sides  and  above  or  to  the  south.  The 
outcrop  is  between  three  and  four  chains  long,  and  is  one  and  a-half  chains 
wide.  Assuming  a  thickness  of  one  foot,  the  amoimt  of  ore  present  may  be 
taken  as  3,000  tons. 

Portion  2110,  Rolleston. 

Lumps  and  pebbles  of  earthy  tm^te  and  limonite  occur  in  a  belt  of  red 
soil,  which  crosses  portion  2110,  Rolleston,  and  the  Pittsworth  Railway  Line,  a 
few  chains  west  of  Green  Hills  Railway  Station.  It  is  said  that  solid  ore  can 
be  reached  at  a  depth  of  two  feet  anywhere  on  the  ridge.  At  one  place  on  the 
road,  a  quarter  of  a  mile  from  the  railway  line,  blocks  of  ore  lie  scattered  oyer 
an  area  five  chains  across.  A  large  specimen  of  the  ore  was  obtained,  and  is  now 
on  exhibition  in  the  Greological  Survey  Museum. 

Portion  2188,  Rolleston. 

On  portion  2188,  ten  chains  to  the  south-west  of  portion  2614,  and  one  mile 
south-south-ea^t  of  the  Green  Hills  Railway  Station,  is  another  outcrop,  five 
chains  in  diameter,  with  a  narrow  tongue  running  south  for  several  chains.  Large 
blocks  of  ore — gothite,  limonite,  and  turgite  (in  small  amount) — ^lie  partly  buried 
in  the  red  soil.  The  limonite  is  the  hardest^  and  the  others  seem  to  have  been 
derived  from  it.  Its  fracture  is  often  conchoidal,  and  its  appearance  is  sometimes 
almost  glassy,  but  the  softer  parts  are  minutely  honeycombed.  On  the  whole 
tJie  ore  here  seems  to  be  less  altered  than  on  portion  1847. 

No  data  can  be  obtained  as  to  the  thickness  of  the  deposit,  but  the  amount 
of  ore  may  be  taken  as  1,000  tons  for  each  foot  in  depth.  The  sample  from  the 
whole  surface  contains  (Government  Analyst) : — 

Iron  ...  ...         52.3  percent. 


Titanium 

Silica  and  insoluble 

Phosphorus  ... 

Sulphur 


Nil. 
8.0         „ 
0.2         „ 

trace 


Undecomposed  basalt  outcrops  on  the  north  and  north-east,  and  kaolinised 
basalt  forms  dark  soil  on  the  other  side  of  the  deposit. 
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Origin  of  the  Ores. 

Mr.  Jaquet,  in  his  memoir  on  the  iron  ores  of  New  South  Wales,*  refers 
to  ore  similar  to  the  above,  but  light-brown  in  colour  and  vesicular  in  texture, 
as  "  basaltic  iron  ore."  He  believes  that  they  have  been  derived  by  weathering 
from  basalt,  and  gives  the -following  analyses: — 

LiMONiTE.  Basalt. 

FejOa       •••        48.16  per  cent,  (metallic  iron  30.21  per  cent.)    3.86  per  cent. 
SiOa  ...        33.04        „  ..  ...  11.16        „ 

PjOa  0..54        „  ...  0.27        „ 

The  ore — always  low  in  iron,  and  high  in  silica  and  other  impurities — 
invariably  rests  on  basalt,  generally  in  swampy  places,  and  forms  a  crust  from 
a  few  inches  to  several  feet  thick,  sometimes  over  several  acres.  Beneath  the 
ore  lie  variously-coloured  clays  with  scattered  lumps  of  ore. 

Tlie  undecomposed  state  of  the  basalt  surrounding  the  Pittsworth  iron 
ores,  and  the  fact  that  the  deposits  are  sometimes  on  ridgetops,  are  rather 
against  the  application  of  the  theory  here.  The  evidence  on  the  field  certainly 
pointed  to  the  ore  having  been  derived  from  a  volcanic  rock,  but  more  probably 
a  volcanic  mud  than  a  lava,  Hows  of  the  former  having  quite  possibly  taken 
place  at  the  end  of  the  volcanic  period. 

Deposits  in  Coal  Measures. 

Beds  of  clay  ironstone  (impure  carbonate  and  hydrated  oxide  of  iron)  occur 
in  the  coal  measures  west  and  south-west  of  Pittsworth. 

An  outcrop  can  be  seen  on  the  main  Yandilla  road  (between  portions  4084 
and  3786,  North  Branch),  three  miles  west-south-west  of  the  railway  terminus. 
The  bed  is  about  12  inches  thick,  dips  apparently  70  degrees  to  the  west-north- 
west, and  is  included  in  calcareous  sandstone. 

Similar  calcareous  sandstone  and  clay  ironstone,  together  with  wood 
petrified  by  turgite  and  calcite,  ocurs  on  the  branch  road  leading  up  to  Scrubby 
Mountain,  five  and  a-half  miles  south-south-west  of  the  railway  terminus,  but 
there  is  no  actual  solid  outcrop. 

These  deposits  may  not  be  of  any  account  in  themselves,  but  they  are  most 
important  in  showing  the  existence  of  clay  iron  ore  in  the  coal  measures. 
Coal  seams  have  been  proved  in  numerous  wells  in  various  parts  of  the  district, 
and  it  may  prove  possible  in  the  future  to  work  the  coal  and  iron  ore  at  the 
same  time.  It  will  thus  be  necessary,  when  boring  operations  for  coal  are 
undertaken,  to  keep  an  account  of  all  iron  ores  passed  through,  and  the  hope 
may  be  entertained  that  much  more  important  beds  than  those  now  known 
will  be  found. 

Limestone  flux  seems  to  be  the  only  thing  wanting  in  the  district  for  the 
reduction  of  the  ore,  and  this  will  have  to  be  procured,  even  though  a  certain 
l)roportion  of  the  ore  proves  to  be  self -fluxing. 

Conclusion. 

Freight. — Pittsworth  is  137  miles  distant  by  rail  from  Brisbane,  the 
nearest  seaport.  It  is  doubtful  whether  any  ore  for  iron  making  could  be 
profitably  sent  such  a  distance  with  our  present  freights  (lis.  8d.  per  ton);  but 
there  is  no  doubt  that  ore  of,  the  quality  found  at  Pittsworth  could  not  bear 
the  expense.  Therefore,  the  only  alternative  would  be  to  smelt  the  ore  in  the 
locality,  and  for  this  both  fuel  and  flux  are  required. 

♦  "Iron  Ores  of  New  South  Walet."  By  J.  B.  Jaquet,  A.R.S.M.,  F.G.S.,  Geological 
Surveyor.    Sydney :  By  Auth.,  1901. 


66 

Flux, — The  nearest  limestone  on  the  railway  is  at  Silverwood^  73  miles 
distant,  and  the  freight  would  thus  be  a  very  heavy  item. 

Fuel. — ^There  would  probably  be  no  difficulty  in  obtaining  supplies  of 
coking  coal  by  sinking  even  in  the  immediate  vicinity  of  the  ore  deposits^  as 
thin  seams  of  coal  have  been  proved  in  several  wells  within  a  few  miles  distance, 
and  the  coal  measures  are  known  to  pass  under  the  basalt.  I  have  not  seen 
any  of  the  seams,  but  specimens  of  highly  gaseous  coal  were  obtained  from  tiie 
nmlliock  tip  of  the  Government  well,  four  miles  south-west  of  the  Pittsworth 
terminus.  This  coked  only  very  slightly,  but  that  may  be  due  to  long  exposure. 
Several  seams,  one  three  feet  thick,  within  a  depth  of  160  feet,  are  reported 
to  have  been  cut  in  the  Divisional  Board  well  at  St.  Helens,  eight  miles  west  of 
Pittsworth,  and  another  three-feet  seani  is  said  to  have  been  struck  at  40  feet 
depth  in  a  well  two  miles  west  of  the  ore  deposits.  The  beds  are  of  the  same 
age,  and  similar  in  character  to  those  at  Ipswich.  It  may,  therefore,  be  taken 
that  if  sufficient  ore  could  be  found  the  fuel  to  smelt  it  would  not  be  wanting. 

Unfortunately,  there  seems  to  be  no  probability  of  the  deposits  in  the 
basalt  area  extending  for  more  than  a  few  feet  below  the  surface,  and  it  is  tkus 
evident  that  only  a  few  thousand  tons  of  medium  quality  ore  high  in  pho£^horus 
can  be  depended  on.  The  only  likelihood,  therefore,  of  the  deposits  ever  being 
worked  is  in  the  event  of  the  clay  iron  ores  of  the  coal  measures  proving  extensive. 
Then,  should  ironworks  be  established  locally,  all  available  ores  will  receive 
attention. 

The  Pittsworth  ores,  owing  to  their  softness,  vivid  colouring,  and  compara- 
tive purity,  should  be  of  some  use  for  the  manufacture  of  pigments. 

For  the  present  the  clay  iron  ores  are  not  likely  to  be  worked,  because 
large  quantities  of  far  purer  ore  are  found  in  much  more  convenient  positions, 
but  there  is  no  doubt  that  at  some  time  in  the  future  they  will  be  exploited. 

2.  WARWICK. 

Only  brief  reference  is  here  necessary  to  the  occurrence  of  very  similar 
limonite  with  laterite  on  Mount  Sturt,  in  the  Warwick  district.  The  amount 
seen  was  inconsiderable,  but  no  special  search  has  yet  been  made  there  for  the 
ore.  The  more  ferruginous  parts  of  the  laterite  here  would  probably  be  of 
value  for  the  manufacture  of  pigments,  the  rock  being  soft,  as  a  rule,  vividly 
coloured,  and  in  large  quantities,  within  a  few  miles  of  the  railway  line. 

3.  TEXAS. 

Reference  to  the  occurrence  of  small  bodies  of  limonite  and  magnetite  with 
limestones  will  be  found  under,  the  description  of  the  Silver  Spur  Mine,  in  a 
separate  report.* 

1.  SILVEEWOOD. 

Reference  has  already  been  made  to  the  limestones  near  the  Southern 
Railway  Line,  at  Silverwood,  nine  miles  south  of  Warwick.  The  deposits  have 
not  been  inspected,  but  they  are  believed  to  be  now  being  quarried,  and  the 
limestone  is  known  to  be  of  good  quality. 

*  Notes  on  Tin,  Copner,  and  Silver  Mining  in  the  Stanthorpe  District.  By  L.C.B.  Bris. : 
By  Auth.,  1904.    G.S.Q.P.,  No.  191. 
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C— JVanfjanese  Ore  Deposits. 

1.  WARWICK. 

(a)  Paiush  of  Rosbnthal. 

On  portions  95v,  96y,  and  3y,  Hosenthal,  six  miles  south-west  of  Warwick, 
are  three  lines  of  manganese  outcrops,  five  chains  apart  The  coimtry  rock  is 
slate  and  quartzite,  which  have  been  intruded  within  a  few  chains  to  the  west  hy 
granite,  and  which  a  similar  distance  to  the  east  are  overlaid  hy  sandstonee  and 
conglomerates,  of  Ipswich  age. 

The  main  outcrops  are  on  portion  95v,  and  really  consist  of  little  more 
than  slates  and  quartzites,  stained  and  impregnated  by  psilomelane  (dioxide) 
and  rhodonite  (silicate),  though  there  is  some  reason  for  believing  them  to  be 
on  lines  of  fracture^  The  western  deposit  is  two  feet  wide;  the  central  is  one 
foot  wide  on  surface,  but  increases  in  quality  and  width  with  depth.  The 
eastern  at  northernmost  outcrop  is  eight  feet  wide,  but  consists  in  greater  part 
only  of  partly  replaced  slate. 

The  deposits  might  receive  attention  were  steel-works  to  be  erected  in  the 
district,  but  there  seems  very  little  probability  otherwise. 

(b)  Mount  Gammie. 

The  deposit  on  this  mountain,  which  lies  22  miles  west  by  north  of  Warwick, 
as  thus  far  opened  up,  has  proved  insignificant.  Iti  is  mentioned  because  of  the 
probability  of  an  improvement  taking  place  in  depth,  and  a  description  will  be 
found  in  a  previous  report* 

*  Some  Manganese  Deposita  in  the  Gin  Gin,  Degilbo,  and  Warwick  Districts.  By  L.O.B. 
Bris. :  By  Auth.,  1904.    G.S.Q.P.,  No.  189. 

4th  May,  1904. 


By  Authority  :  Geobgb  Abthub  Vauqhan,  GhoTornment  Printer,  Brisbane. 
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LETTER    OF   TRANSMITTAL. 


Queensland  Geological  Survey  OflSce, 

Brisbane,  18tli  March,  1904. 
Sib, — I  have  the  honour  to  forward  for  publication  Mr.  UalFs  '*  !\otes  on  Tin, 
Copper,  and  Silver  Mining  in  the  Stanthorpe  District.** 

A  short  visit  of  inspection  was  made  by  Mr.  Ball  at  the  end  of  1903,  and  the 
notes  he  has  compiled  bring  up  to  date  all  the  information  concerning  mining 
developments  in  that  part  of  the  State. 

The  notes  embrace— 

(1)  A  general  review  of  tin-mining  at  Stanthorpe,  including  a  description  of 
ground-sluicing,  dredging,  and  lode-tin  mining  ; 

(2)  An  account  of  recent  developements  at  the  Sundown  Copper  and  Tin 
Mines,  at  the  Silver  Queen  Mine,  Severn  Biver,  and  at  the  Pikedale 
Silver  Mines ;  and 

(3)  A  description  of  the  silver  and  copper  mines  in  the  neighbourhood  of 
A   '  Texas. 

I  have,  &c.. 


B.  D17NSTAX, 

Acting  Government  Geologist. 
'^^    To  the  Under  Secretary  for  Mines. 
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NOTES  ON  TIN,  COPPER,  AND  SILVER  MINING 
IN  THE  STANTHORPE  DISTRICT. 

(WITH  THISTEEN  PLATES.) 


I.— Notes    on    Tin     Mititn^    in    th&    StanthorjOe 

District. 

The  tin-mining  industry  in  the  Stanthorpe  district  has  always  depended 
on  the  alluvial,  none  of  the  lodes  hitherto  discovered  having  proved  either 
rich  enough  or  permanent  enough  for  exploitation.  Very  little  can  be  added 
to  what  Mr.  Skert^hley  has  said  in  his  report*  on  the  district  with  regard  to 
the  ordinary  primitive  methods  of  saving  the  tin;  but  since  that  report  was 
written  dredging  has  been  introduced,  and  should  prove  in  nmnerous  cases  a 
pronounced  success.  It  is  my  opinion,  and  that  of  experienced  tin-mining 
engineers  from  other  States,  that  there  is  a  bright  future  before  Stanthorpe, 
but  that  capital  and  modern  appliances  for  the  economical  treatment  of  large 
quantities  of  material  are  necessary  in  order  that  the  tin  ore  still  in  the 
''  wash  "  may  be  saved. 

I.— PAN-WASHING  AND  CRADLING. 

Pan-washing  and  cradling  have  now  practically  gone  out  of  use  in  favour 
of  box  and  ground  sluicing.  Just  at  the  time  of  my  visit  (November-December) 
there  were  very  few  men  on  the  alluvial,  even  the  ordinary  average  having 
been  reduced  owing  to  the  swollen  state  of  the  creeks,  due  to  late  rains.  There 
are  believed  to  be  about  100  alluvial  men  in  the  district,  but  I  think  that 
greatly  in  excess  of  the  number.  Most  of  the  work  done  by  these  men  is 
working  over  the  old  alluvial,  sometimes  for  the  third  time;  but  some  of  the 
creek  beds  are  found  to  be  worth  attending  to  after  every  flood. 

II.— GROUND  SLUICING. 

(a)   SuGARLOAP  Creek. 

Most  of  the  tinstone  now  being  got  is  from  the  Sugarloaf  Creek  district, 
and  the  greater  part  of  that  is  brought  in  by  Chinese.  Part  of  the  old  Brisbane 
claim  has  been  subleased  to  one  of  them,  who  employs  ten  men,  and  has  done  a 
large  amount  of  work — turning  over  old  tailings  chiefly.  A  large  stream  of 
water  is  brought  in  a  race  from  a  point  on  Sugarloaf  Creek,  2J  miles  distant, 
and  by  its  aid  the  old  tailings,  to  a  depth  of  10  feet,  are  sluiced  down.  On 
the  bottom  is  a  bed  of  "  cement,"  2  to  4  feet  thick,  which  the  Chinamen  do 
not  attempt  to  penetrate,  though  it  is  believed  that  wash  exists  underneath  it. 
The  great  difl&culty  in  ground  sluicing  is  the  liability  to  failure  of  the  water 
supply,  droughts,  even  in  this  district,  causing  stoppages  for  several  months- 
in  the  year. 

No  information  could  be  obtained  from  the  gentleman  in  charge,  because 
of  the  want  of  an  interpreter.     It  is  considered  that  five  sluicers  should  put 


*  6.S.Q.  PublicatioD,  No.  120.  Geolofly  of  country  round  Stanthorpe  and  Warwick,  with 
especial  reference  to  the  Tin  and  Gold  Fields  and  the  Silver  Deposits.  By  Sydney  B.  J. 
Skertchley,  late  Assistant  Government  Geologist.    Brisbane :  By  Authority.    1898. 


10 

through  20  cubic  yards  a  day,  8o  that  ground  carrying  4  lb.  of  tinstone  per 
jard  would  yield  a  profit  of  Os.  9d.  per  man,  with  tinstone  at  GSs.  per  cwt.,  the 
present  (December)  local  price.  The  ground  worked  by  the  Chinamen 
contains  probably  less  than  2  lb.  per  yard. 

(It)  Severn  Rivbr. 

Locality. — During  the  hi.st  few  months  Prospecting  Areas  47  and  48  have 
been  pegged  out  on  the  Severn  liiver,  6  miles  west  of  Ballandean  Railway 
Station,  and  14  miles  south-west  of  Stanthorpe.  P.  A.  48  includes  a  flat-topped 
ridge,  10  chains  wide,  rimning  parallel  to  and  on  the  left  side  of  the  river,  and 
rising  60  feet  above  it.  P.  A.  47  is  in  the  gully  to  the  west  of  the  ridge.  In 
addition  to  the  above,  the  company  holds  a  20-acre  water  area,  which  takes  in 
a  waterhole  20  feet  deep,  1  chain  wide,  and  10  chains  long,  adjacent  to 
P.  A.  48. 

Geology. — The  occurrence  of  rich  renidual  surface  tinstone  here  is 
mentioned  by  Mr.  Skertchley*,  and  is  shown  on  his  map,  ko  that  this  is  not 
A  new  discovery,  but  simply  an  attempt  to  work  ground  not  hitherto  considered 
j)ayable. 

The  country  rock  on  the  claims  consists  of  granite  and  greisen  (with  north- 
north-west  master-joints),  exposed  by  denudation  of  the  overlying  slates,  but 
AS  yet  very  little  eroded  themselves — that  is  to  say,  the  rock  exposed  is  the 
uppennost  portion  of  the  intrusive  mass.  A  large  part  of  the  granite  has  been 
greisenised,  owing,  as  Mr.  Skertchley  explains,  to  the  spreading  out  at  the 
base  of  the  slates  of  the  "  greisenisiug  liquids  "  (or,  more  properly,  the  pneuma- 
tolitic  solutions)  from  the  granite.  In  one  place  on  P.  A.  48  the  greisen  forms 
41  large  outcrop,  and  several  trenches  have  been  cut  on  it.  A  shaft  was  sunk 
.'^0  feet  in  it,  coarse  tin  being  found  in  places,  with  a  little  wolfram  and 
molybdenite,  and  also  a  few  patches  of  mispickel.  A  number  of  trenches  have 
been  cut,  and  some  of  the  heaps  beside  them  yield  as  much  as  ^  oz.  of  coarse 
tinstone  (crystals  up  to  ^  inch  in  diameter)  to  the  dish.  Two  tons  of  tin  are 
reported  to  have  been  obtained  from  this  locality — apparently  from  rich  but 
scattered  bunches. 

Mr.  Baker,  who  is  in  charge  of  operations,  expects  that  30  acres  of  the 
irrouiid  will  average  from  2  to  4  feet  of  soil,  yielding  4  lb.  of  tinstone  to  the 
yard.  The  whole  thing  depends  oii  the  testing  of  the  ground,  which  requires 
41  large  num>)er  of  holes. 

Plant. — Water  will  be  raised  from  the  waterhole  to  the  highest  point  on 
the  ground  by  a  16,000-gaIloii  Knowles  duplex  pump,  which  has  been  erected 
on  a  rocky  platform  10  feet  above  the  ordinary  level  of  the  water,  but  below 
flood  level,  and  is  to  be  served  with  steam  from  a  Pennsylvania  marine-type 
multitubular  1 2-horsepower  boiler,  situated  25  feet  above  the  water  and  clear 
of  floods.  The  water  will  be  forced  from  the  pump  through  6-inch  flanged 
galvanised  iron  Zollner  pipes,  which  are  made  in  18-feet  lengths,  weighing 
50  lb.  each,  and  specially  suitable  for  transport  to  such  inaccessible  places  as 
this.  They  have  been  tested  to  200  lb.  pressure,  so  that  it  will  be  possible,  if 
future  operations  show  it  to  be  advisable,  to  undertake  hydraluicing  with  the 
])resent  plant. 

The  method  of  working  will  consist  in  having  live  or  six  main  races 
radiating  from  the  topmost  point;  into  them  the  soil  from  the  intervening 
ground  will  be  sluiced,  the  soil  being  washed  down  into  the  river  and  the 
tinstone  left  behind. 
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Great  trouble  was  experienced  in  getting  the  machinery  on  to  the  ground, 
owing  to  the  road  from  the  railway  reaching  only  to  Ballandean  head  station; 
beyond  this  a  track  had  to  be  cut  across  a  precipitous  range,  wihich  might  have 
l)een  escaped,  and  the  river  bed  followed,  but  for  the  floods  just  then  prevalent. 

III.— DREDGERS. 

There  are  two  dredges  in  the  Stanthorpe  district,  in  Queensland,  and  one 
in  the  continuation  of  the  same  country  in  New  South  Wales.  Owing  to  the 
late  drought  they  were  able  to  do  nothing  till  the  middle  of  last  year.  That  in 
New  South  Wales  is  now  on  a  dividend-paying  basis,  and  a  description  of  it  is 
given  below  for  comparison  with  the  Queensland  dredgers,  one  of  which  is 
now  in  a  fair  way  to  successfully  work  its  ground.  I  have  to  acknowledge  the 
:great  assistance  rendered  me  in  each  case  by  the  manager. 

(a)  New  Wtlib  Creek  Dredging  Company 

(Mr.  Bryce,  manager). 

The  New  Wylie  Creek  Dredging  Company  has  a  nominal  capital  of 
£31,000,  of  which  £29,000  has  been  allotted  in  10s.  shares.  Three  leases, 
amounting  to  nearly  200  acres,  are  held  from  the  Crown. 

Locality. — Wylie  Creek  is  a  tributary  of  Harding  Creek,  which  flows  into 
the  Clarence  River. 

The  present  dredger  is  3  J  miles  below  Wilson's  Downfall,  on  the  Stanthorpe- 
Tenterfield  road,  5^  miles  from  the  Queensland  border,  and  15  miles  by  road 
from  Stanthorpe.  It  lies  on  a  large  27-acre  flat  (practically  all  worked  over  by 
the  earlier  miners),  near  the  lower  end  of  the  leases.  The  creek  for  milet 
below  this  has  been  worked  by  miners,  but  it  is  not  considered  dredgable.  On 
account  of  the  success  of  the  first  dredger  a  proposal  is  now  being  considered 
to  erect  another  about  half  a  mile  up  stream,  where  the  ground,  being  too  deep 
for  the  miners,  is  expected  to  be  richer  than  the  old  tailings. 

Ground. — According  to  the  borings,  which  were  made  in  rows  10  chains 
Apart,  the  ground  should  carry  2  lb.  of  tinstone  per  yard,  but  the  dredger 
during  the  last  half-year  saved  only  f  lb.  per  yard,  and  as  the  manager  believes 
he  saves  75  per  cent,  of  the  tin  ore  put  tlirough  the  dredger,  the  total  in  the 
wash  cannot  be  more  than  1  lb.  Just  at  present  slightly  better  results  are 
being  obtained,  but  it  is  probable  that  the  dredger  will  be  turned,  and  its 
tailings  put  through  as  a  test.  The  ground  which  thus  far  has  given  best 
results  is  what  was  too  poor  for  the  miners,  and  consequently  untouched  by 
them. 

The  average  depth  of  the  ground  is  14  or  15  feet  over  the  whole  of  the 
<iredgable  portion,  and  the  average  width  is  7  to  8  chains.  The  bottom  is  a 
soft  decomposed  granite.  Little  trouble  is  experienced  with  boulders,  only 
one  bank  of  them  having  yet  been  encountered;  and,  just  at  present 
(November),  the  dredger  is  passing  through  fine  drift  sand. 

Dredger. — The  new  Wylie  Creek  dredger  was  finished  by  the  end  of  1901, 
but,  owing  to  the  drought,  a  start  could  not  be  made  till  March,  1903,  and  then 
the  water  to  float  it  had  to  be  pumped  into  the  paddock  for  a  month  or  two. 
Till  June  only  one  shift  of  men  (working  eight  hours  a  day)  was  employed,  in 
August  a  second  was  put  on,  and  now  three  shifts  are  working. 

The  dredger  is  of  the  ladder-bucket  form,  and  cost  between  £6,000  and 
£7,000.  The  pontoon  is  40  feet  in  length  by  20  feet  across  (dimensions 
approximate),  and  owing  to  its  comparative  shortness,  the  heavy  sluice  boxes 
At  the  stem  cause  that  end  to  sink  a  couple  of  feet  deeper  than  the  bows,  even 
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tliougli  numerous  large  half-ton  boulders  dredged  up  are  used  ai  ballatt.  The 
machinery  (including  the  buckets,  winches,  and  pumps)  was  supplied  bj  the 
Clyde  Engineering  Works,  and  is  all  driven  by  a  12-honepower  compound 
engine. 

There  are  27  buckets,  of  4  cubic  feet  capacity,  provided  with  tire-(iteel 
lips,  and  spaced  4-feet  centres,  and  the  ladder  allows  dredging  to  a  depth  of  20 
feet.  The  material  raised  by  the  buckets  should  be  thrown  on  to  a  manganese 
Bt«el  ''  dropshoot,"  but  while  in  shallow  ground  the  buckets  do  not  pass  within 
6  inches  of  the  slioot,  and  then  much  of  the  wash  (often  half  a  bucket)  misses 
the  shoot  and  falls  down  the  well  into  the  paddock  again.  This  represents  a 
serious  waste,  so  that  an  easily  adjustable  shoot  is  a  pressing  want.  Mr.  Bryoe 
has  computed  that  the  buckets  are  capable  of  raising  8,0()()  or  9,000  tons  of 
material  a  week,  though,  since  August,  they  have  been  raising  only  5,000  to 
6,000  tonR,  owing  to  defects  in  the  sluice  boxes. 

A  stream  of  water,  raised  by  a  10-inch  centrifugal  pump,  sweeps  the  wash 
down  the  shoot  into  a  revolving?  tronmiel  or  screen,  4  feet  in  diameter  and  8 
feet  G  inches  long,  punched  with  f  and  i-inch  holes.  All  the  tin  ore  here  being 
very  fine,  "Y^-inch  holep  would,  in  Mr.  Bryce's  opinion,  be  quite  lar^e  enouirh. 
If  the  material  were  put  through  two  screens,  preferably  concentric,  there  would 
1)6  fur  less  material  to  go  over  the  tables,  and  a  greater  amount  of  wash  could 
be  put  through  in  a  given  time,  with  a  correspondingly  greater  chance  of 
saving  the  tin. 

From  the  trommel  the  coarse  material  discharges  onto  a  shoot  and  is 
waslied  out  astern,  while  the  finer  wash,  carrying  the  tinstone,  passes  through 
the  screen  onto  side  slioots  (one  of  which,  it  is  interesting  to  note,  owing* 
to  the  motion  of  the  tronunel,  receives  nearly  double  the  quantity  of  the 
other),  and  thence  is  swept  on  to  two  sluice  boxes  or  tables  running  out 
beyond  the  stem.  These  boxes  are  4  feet  wide  and  40  feet  long,  and  are  built 
of  iron.  The  sand  is  kept  6  inches  deep  in  them,  and  under  3  inches  of  water. 
Most  of  the  tinstone  is  saved  within  5  feet  of  the  top  of  the  tables  beyond  the 
tronunel  shoots.  One  man  with  a  shovel  is  stationed  there,  and  keeps  the  sand 
stirred  up,  while,  at  present,  for  experimental  purposes,  another  man  shovels 
back  the  sand  in  the  lower  part  of  the  sluices.  Owing  to  the  tables  not  being 
able  to  discharge  the  "  wash  "  from  the  trommels  quickly  enough  the  buckets 
have  to  be  stopped  every  now  and  then ;  but  for  this  there  are  two  available 
remedies — namely,  to  widen  the  sluice  boxes  (Mr.  Bryce  would  have  them 
double  their  present  width),  or  else  to  use  a  double  screen,  as  proposed  above, 
so  that  less  of  the  material  raised  would  have  to  pass  over  the  tables. 

The  concentrates  from  the  tables  average  7  cwt.  to  the  yard,  and  are 
sluiced  off  in  a  long  torn  (10  feet  lonp:  and  18  inches  wide),  by  two  men  on  the 
dredjrer,  and  then  taken  ashore  to  the  Willoughby  machine  shed  for  final 
cleaninui:. 

Normally  five  men  are  employed  on  the  dredger  on  each  shift,  an  engineer 
(who  is  also  winchman  and  engine-driver),  and  two  men  on  each  sluice  box. 
Wlien  the  photographs  were  taken  there  were  two  more  men  on  the  dredger 
attending  to  the  long  torn.  In  addition  to  the  above  two  men  are  employed 
in  the  day  shift  loading  wood,  which  it  may  be  mentioned  cost*  8s.  a  cord 
here. 

Cleairiiiff. — The  black  and  white  sand  (including  a  few  small  topazes),  is 
separated  from  the  ore  in  a  Willoughby  machine,  which  acts  on  the  principle 
of  an  upward  current  separator,  and  is  the  invention  of  a  Stanthorpe  man. 
It  consists  {nee  Plat€  3)  of  an  outer  tank,  with  hand  pumps  and  pressure  box 
(if  a  stream  of  running  water  is  not  available),  and  a  separating  box,  with  false 
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bottom  (a  copper  plate  with  -^^'i^^^  perforations).  The  crude  ore,  about  4  cwt., 
is  placed  in  this  box  to  a  depth  of  6  inches,  and  a  stream  of  water  under 
a  head  of  from  1  to  3  feet  is  allowed  to  rise  through  it,  causing  the  lighter 
impurities  to  ascend  to  the  top,  where  they  are  scraped  off.  The  operation  is 
repeated  about  five  times,  and  then  the  cleaned  tin  ore  (cassiterite)  is  dried  on 
-ail  iron  plate  (10  feet  by  5  feet  in  area),  heated  over  a  grate.  The  tinstone,  as 
bagged  for  shipment,  averages  76  per  cent,  of  tin  (vaiying  from  75.3  to  76.4: 
per  cent.). 

Returns, — On  the  dredger's  trial  run  30  cwt.  of  tin  ore  was  obtained  after 
255  hours  from  10,000  tons  of  wash,  which,  however,  according  to  the  boring 
results,  should  have  yielded  10  tons.  About  40  tons  of  ore  have  thus  far 
(November)  been  obtained,  together  with  4  tons  of  black  sand.  For  the  week 
ending  21st  November,  50  cwt.  of  tinstone  was  obtained  from  5,500  tons  of 
wash  on  a  114  hours'  run.  Of  this  amount  between  15  and  20  cwt.  probably 
paid  expenses,  leaving  a  very  fair  profit. 

The  first  dividend  of  3d.  was  declared  in  October,  and  was  followed  by  a 
second  in  November,  and  a  third  in  December. 

The  table  below  has  been  compiled  from  weekly  returns  published  in 
The  Border  Post:  — 


Month. 


December,  1903 
November 
October  (two  weeks) 
September 


Yield  of  the  Ore. 


Tons    cwt. 

8  16-5 

9  5 
3  9 
8    10 


Hours  Working. 


Dividends. 


397 
436 

371" 


8.  d, 
0  3 
0    3 

•  •  •' 

0    3 


The  best  result  was  thus  about  ^  cwt.  of  tin  ore  per  hour.  The  Sydney 
quotation  for  tin  at  the  end  of  1903  was  21s.  6d.  per  unit. 

Conclusion. — The  Wylie  Creek  dredger  can  now  be  considered  a  success,  the 
long-  interval  of  inaction  between  erection  and  actual  working  being  entirely 
due  to  the  drought.  Mr.  Bryce  attributes  his  success  to  the  use  of  the  revolving 
screen  in  the  first  place,  and  to  the  employment  of  a  sufficient  number  of  men 
in  the  second.  The  location  of  the  dredger  is  on  a  large  flat,  and  the  fairly 
uniform  and  fine  nature  of  the  material  treated  are  prime  factors,  though  the 
separation  by  the  screen  of  the  coarser  stuff  has  undoubtedly  had  a  very 
beneficial  effect  on  the  saving  of  the  tin  and  on  the  total  amount  of  material 
put  through. 

It  is  understood  that  lately  the  water  has  become  scarce,  and  it  will 
probably  be  necessary  to  construct  a  dam  above  the  dredgers  for  a  reservoir. 


(b)  Stanthorpe   Proprietary   Tin   Dredging   Company 

(Mr.  Martyn,  manager). 

Locality. — This  is  a  Sydney  company,  of  25,000  shares,  of  which  the  10,000 
are  paid  up  to  £1.  Leases  up  to  a  quarter  of  a  mile  in  width  have  been 
secured  from  private  owners  for  a  distance  of  2J  or  3  miles  along  Quart^pot 
Creek.  These  are  on  the  bend  round  the  old  Brisbane  claim,  which  has  been 
considered  one  of  the  largest  and  richest  alluvial  areas  in  the  district.  The 
dredger  lies  at  the  south-western  and  lower  end  of  the  leases — 3^  miles  in  a 
direct  line  a  little  south  of  east  of  Stanthoi^De,  the  distance  by  road  being 
5  miles. 
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Ground. — Owing  to  iiisufticient  prospecting  by  borings,  the  dredger  wt» 
erected  in  one  of  the  worst  possible  positions,  being  cut  off  from  the  oreek  bj 
a  bar  of  granite,  and  from  the  higher  wash  bj  a  bar  of  ''  cement ''  a  chain  wide, 
I'uniiing  diagonally  up  the  creek  for  a  quarter  of  a  mile.  The  dredge  has  done 
little  more  during  the  last  six  months  than  cut  its  waj  to  a  depth  of  11  feet 
through  this  bar. 

This  "  cement  *"  occurs  in  flat  layers  from  a  few  inchet  to  eeTeral 
feet  thick,  and  from  a  few  square  yards  to  sereral  acres  in  area,  at  Tariout 
depths  beneath  the  surface.  Though  generally  poor  itself  in  tin  ore,  there  is 
often  tinstone  both  above  and  below  it.  It  is  composed  of  granite  detritus, 
chiefly  grains  of  quartz,  in  a  felspathic  matrix,  and  in  my  opinion  it  owes  its 
origin  to  the  action  of  carbonic  acid  solutions  on  the  felspars.  These  solutions 
may  have  been  derived  from  decaying  vegetation  above,  and  have  sunk  into  the 
rotten  granite,  causing  a  complete  decomposition  of  the  felspar,  the  potash 
going  off  in  solution,  while  silicate  of  alumina  was  precipitated  as  a  cement. 
The  occurrence  of  occasional  rounded  pebbles  in  it  might  be  explained  by  their 
having  sunk  into  the  mass  before  the  secondary  alteration  and  solidification 
took  place.  This  rock  has  been  found  in  most  of  the  workings  about 
Stnnthorpe,  and  will  prove  one  of  the  most  serious  obstacles  to  bucket  dredging 
there. 

It  is  believed  that  the  wash  has  been  mined  under  the  ''  cement,"  and  it  is 
therefore  not  intended  to  drop  the  buckets  to  the  bottom  till  the  old  groimd 
Ijeyond  the  "  bar  "  is  reached.  At  the  end  of  November  softer  cement  was 
entered,  and  the  amount  of  tinstone  saved  immediately  began  to  increase. 

While  going  through  the  harder  cement  blasting  had  to  l)e  done  practically 
all  along  the  face.  The  holes  were  placed  G  feet  centres  in  rows  4  feet  apart, 
and  2J  lb.  rack-a-rock  was  fired  in  each,  5  feet  below  the  watei^line.  T^e 
amount  of  the  hard  cement  rained  was  only  2  cubic  yards  an  hour,  but  in  the 
softer  40  yards  is  now  beinp:  raised,  and  it  is  expected  that  the  dredger  will 
manage  60  yards  in  the  old  ground,  which  extends  (with  soft  bottom)  for  a 
tlijiin  to  the  east  of  the  bar  at  the  southern  end,  but  widens  towards  the  north. 

The  ground  is  understood  to  have  been  sampled,  but  for  the  directors' 
private  information  only,  so  that  statistics  of  the  contents  are  not  available. 
it  is  said  that  in  the  original  washdirt  the  tinstone  was  mixed  with  10  per 
rent,  of  black  sand.  Now,  in  the  old  workings  there  are  generally  about  equal 
proportions  of  the  two  minerals,  though,  owing  to  the  Chinamen^s  sluicing,  the 
proportion  of  black  sand  to  tinstone  is  often  as  5  to  1. 

The  Dredger. — The  dredger  was  completed  in  June,  1902,  but  remained 
idle  for  twelve  months,  owing  to  the  drought.     It  cost  approximately  £11,000. 

The  boiler  is  a  25-hor8epower  nmltitubular  semi-loco,  with  enlarged  grate  ; 
firewood  now  costs  lis.  per  cord,  but  in  the  late  wet  weather  it  rose  to  168. 
All  the  machinery  is  driven  by  a  20  nominal  horsepower  (140  indicated  horse- 
power) condensing  engine,  with  feed-water  heater.  There  are  34  chrome-steel- 
lipped  buckets  of  4  J  cubic  feet  capacity,  the  ladder  allowing  dredging  to  25 
feet  depth.  {See  Plate  5.)  Attached  to  one  of  the  buckets  is  a  pair  of 
grabhooks  for  raising  logs  and  boulders. 

The  material  from  the  buckets  is  tipped  on  to  a  steel  shoot,  but,  owing- 
to  the  unavoidable  clearance  space  between  the  buckets  and  the  shoot,  clayey 
and  sticky  material  very  often  misses  the  shoot,  and  falling  down  the  well 
fouls  the  bottom  of  the  paddock.  A  second  shoot  was  therefore  installed  below 
the  main  one,  and  a  trial  was  made  to  see  if  it  would  pay  to  treat  it  in  a  long 
torn,  but  owing  to  the  poverty  of  the  ground  ("  cement ")  at  the  time,  the 
experiment  was  a  failure  from   a  financial  point  of  view.     The  material   is 
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now,  therefore,  simply  run  out  behind  the  dredger.  From  the  upper  shoot,, 
where  it  is  proposed  to  have  a  jet  of  water,  the  material  is  washed  by  a" 
12-inch  stream  of  water  from  a  9,000-gallon  pump  over  a  grizzley  with  bars 
f  inch  apart.  This  serves  instead  of  a  revolving  trommel,  the  finer  stanniferous 
wash  falling  through  on  to  a  central  distributing  table,  25  feet  by  8  feet  in 
area,  while  the  coarser  material,  including  many  unbroken  lumps  of  clayey 
wash,  is  swept  down  a  launder  and  banked  up  astern  of  the  dredger,  preventing 
the  fines  from  the  sluice  boxes,  deposited  beyond,  settling  under  the  dredger. 
{See  Plate  6.) 

From  the  distributing  box  the  tin-bearing  sands  are  washed  on  to  five- 
lateral  tables  (12  feet  long,  5  feet  wide,  and  falling  ^  inch  in  a  foot)  on  each 
side.  The  sand  is  kept  stirred  in  each  of  the  tables  by  seven  rakes,  made  of 
J-inch  iron  rods  set  1|  inches  apart  in  a  wooden  bar  attached  to  endless  chains- 
worked  on  toothed  wheels.  {See  Plate  7.)  Each  lateral  table  is  divided 
longitudinally  into  four  compartments  to  prevent  "  guttering."  The  tendency 
is  for  most  of  the  sand  to  enter  the  first  tables  and  the  water  the  last,  and, 
therefore,  launders  with  a  valve  for  each  compartment  have  been  provided,  so 
that  water  can  be  added  when  necessary.  Most  of  the  tinstone  saved  is  within 
5  or  6  feet  of  the  top  of  the  tables. 

Only  one  shift  has  thus  far  been  employed,  consisting  ordinarily  of  three^ 
men  (engineman,  fireman,  and  grizzley  man),  and  two  lads  (one  loading 
timber— r-enough  for  three  shifts  in  one  day — and  the  other  on  the  long  torn 
in  connection  with  the  lower  drop  shoot). 

The  total  expenses,  working  three  shifts  and  allowing  for  wear  and  tear  of 
machinery,  for  firewood,  and  salaries,  Mr.  Martyn  has  calculated  will  be  £170^ 
per  month.  About  ^  ton  of  tin  ore  is  now  being  saved  a  week  (for  30  hours' 
work),  so  that,  though  not  in  the  main  ground,  the  dredge  should  be  just  paying- 
expenses.  On  3rd  December  2  cwt.  of  cleaned  tinstone  was  saved  as  the  result 
of  five  hours'  work. 

Another  of  the  difficulties  here  will  be  in  connection  with  the  water  supply, 
but  it  is  hoped  that  by  pumping  water  from  a  hole  in  Quart-pot  Creek  into 
the  Chinaman's  race  it  will  be  possible  for  both  ground  sluicing  and  dredging 
to  go  on  throughout  the  year.  In  fact,  already  a  small  quantity  of  water,  for 
renewing  that  in  the  paddock,  is  being  derived  from  the  race. 

Much  of  the  ground  to  be  dredged  will  be  a  flat  terrace,  slightly  above  the 
creek,  so  that  the  conditions  are  not  so  favourable  as  at  Wylie  Creek,  for  it 
will  often  be  necessary  to  build  a  puddle  wall  at  the  lower  end  of  the  paddock. 
The  immense  boulders  of  undecomposed  granite  scattered  through  the  wash,, 
and  the  beds  of  hard  "  cement "  so  characteristic  of  the  Stanthorpe  district, 
will  cause  further  trouble. 

{c)  Broadwater  Proprietary  Tin  Dredging  Company. 

Locality. — This  company  has  leases  for  about  2  miles  along  Broadwater 
Creek,  6  miles  north  of  Stanthorpe  (8J  miles  by  road).  The  prospecting  bores, 
sixty  in  niunber,  put  down  by  the  former  holders,  gave  an  average  of  5  lb.  of 
tinstone  per  cubic  yard,  to  a  depth  of  9  feet  over  a  width  of  9  chains,  for  a 
distance  of  110  chains;  and  an  average  of  3  lb.  per  yard,  with  6  feet  depth 
and  7  chains  width,  for  a  distance  of  40  chains.  They  found  the  granite  bottom 
soft,  and  reported  finding  not  a  single  large  boulder.* 

Dredger. — The  dredger  was  completed  in  1901,  and  was  worked  at  a  losa 
for  several  weeks.  During  the  floods  in  the  latter  part  of  1903,  the  pontoon 
became  partly  submerged,  and  remained  so  till  February  of  this  year. 

*  Annual  Report  of  William  H.  Rands,  Government  Geologist,  for  the  year  1900. 
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The  pontoon  is  90  feet  long  by  30  feet  broad,  and  7  feet  deep.  One  of 
Marshairs  aemi-loco.  tubular  "  Dredger  *'  boilers  supplies  steam  for  the  winch 
engine  (8-inch .  diameter  and  6-inch  stroke),  for  the  main  engines  (double 
expansion  12-inch  stroke,  and  12  and  G  inch  diameter)  which  are  proyided  with 
feed  water-heater  and  condenser,  for  the  small  Crompton  engine  working  the 
electric  light  dynamo,  and  for  the  various  ]>unips.  Firewood  is  expected  to 
cost  not  more  than  8r.  a  cord. 

The  buckets,  thirty  in  number,  have  a  capacity  of  ih  cubic  feet^  and  are 
capable  of  raining  2  cubic  yards  of  wasli  a  minute. 

The  wash  from  the  buckets  i^as  tipped  on  to  a  steel  plate  6  feet  long  and 

4  feet  wide,  and  thence  washed  down  by  water  from  a  four-valved  tank  onto  a 
wooden  sluice  box,  extending  out  to  the  stern.  This  is  7  feet  wide  at  the  top 
end,  and  6  feet  at  the  bottom,  and  has  a  length  of  25  feet,  with  a  fall  of  about 
6  inches.  A  4;-inch  slit  near  the  bottom  of  the  sluice 'allowed  the  heavy  fines 
to  drop  through  into  a  three-compartmented  Rluice  (10  feet  long,  and  falling 

5  feet),  running  back  towards  the  bows,  and  discharging  into  a  pointed  box, 
where  upward  current  separation  of  the  tinstone  and  sand  was  attempted.  The 
coarser  material  in  the  sluice  lx»x  was  carried  15  feet  bevond  the  stem  in  a 
launder  7  feet  wide. 

Ground, — The  face  worked  was  about  2  chains  wide,  and  the  dredger 
probably  worked  forward  about  3  chains,  but  no  tin  seems  to  have  been  saved. 
The  greater  part  of  the  wash  turned  over  was  tine  sand  with  pebbles  of 
crystallised  (chiefly  smoky)  quartz,  and  it  is  considered  that  the  old  tailings 
average  at  least  IJ  lb.  of  tinstone  per  cubic  yard.  A  little  gold  is  sometimes 
found  with  the  tin,  and  a  prospector  livinj2:  in  tlie  vicinity  showed  me  three 
small  diamonds,  a  very  light^coloured  ber}i  (a  crj'stal  i  inch  long),  and  several 
topazes.  The  largest  of  the  diainonds,  a  white,  slijjfhtly  pitted  and  encrusted 
liexakis-octahedron,  was  \  carat  in  weight ;  the  second,  J  carat  in  weight, 
slightly  off  colour,  had  a  roughly  cubical  form,  but  was  covered  with  very 
numerous  facets,  and  the  third  was  a  yellow  fragment,  j^  of  a  carat  in  weight. 
The  wash  is  reported  to  have  been  from  10  to  14  feet  deep,  but  the  tin  is 
known  to  have  run  in  very  narrow  slioots,  as  the  old  workings  show. 

The  average  depth  of  dred<rable  <!:rouiid  over  the  whole  property  is  taken 
as  9  feet.  There  is  a  clear  widtli  of  7  or  S  cliains  between  the  rocks,  where 
the  dredger  is  now,  but  some  5  chains  below  the  dredger  the  rocks  on  opposite 
sides  are  only  3  or  4  chains  apart,  and  a  few  chains  above  the  dredger  is 
a  granite  bar,  above  whicli  tlie  dredgable  i»ortion  averages  5  cliains  in  width, 
a,nd  extends  for  about  30  chains.  For  40  chains  below  the  flat  where  the 
dredger  is  now,  the  ground  is  undredgablc,  or  else  ver}'^  poor,  except  for  small 
patches  a  few  chains  broad  and  long,  but  furtlier  on  is  a  15-acre  triangular 
area,  6  to  9  feet  deep,  wliicli  has  been  well  turned  over  by  tlie  miner. 

Working. — In  order  to  work  the  ground  on  these  leases  dams  will  have  to 
be  constructed  for  a  water  supply,  and  the  dredger  will  have  to  be  floated  over 
the  rocky  portions  by  building  weirs.  Luckily,  the  rocky  part  below  the 
dredger  lias  a  veiy  slight  fall  (25  feet  in  a  mile),  and  only  two  weirs  will  be 
necessaiy  there.  It  is  difficult  to  understand  why  the  dredger  was  erected  in 
its  present  position — namely,  in  the  centre  of  the  lease —  for  it  will  be  necessary 
now  to  work  towards  one  end,  and  then  to  get  at  the  ground  at  the  opposite 
end  the  dredger  will  have  either  to  be  dismantled  and  re-erected,  or  else  it  will 
have  to  dredge  its  way  back  through  its  own  tailii>gs. 

Mr.  Martyn  (the  superintendent  of  the  Stanthoi*j)e  Projirietary  dredger) 
has  lately  taken  charge  of  this  dredger.     He  has  pumped  out  the  pontoon. 
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refloated  it,  and  proposes  to  dismantle  the  whole  of  the  tin-saving  appliances, 
replacing  them  by  an  entirely  different  design.  The  cause  of  the  failm-e  of 
this  dredger  is  put  down  entirely  to  the  inefficiency  of  the  tin-saving  appliances. 


(d)  Shsehai^'s. 

Mr.  Rands,  in  his  annual  report  for  1900,  besides  referring  to  the  building 
of  the  Broadwater  and  Brisbane  dredgers,  mentions  Sheehan's  property  on 
Broadwater,  4  miles  slightly  north  of  west  of  Stanthorpe.  "  Large  amoimt  of 
water.  .  .  a  series  of  waterholes.  .  .  and  only  the  shallow  ground 
worked.  .  .  Dredgable  for  8  or  10  chains  width  and  14  to  16  feet 
depth.     .     .     Conditions  satisfactory,  but  no  boreholes." 

I  heard  when  leaving  Stanthorpe  that  a  suction  dredge  had  been  brought 
from  New  South  Wales  and  tried  on  Sheehan's,  but  that  it  had  been  a  failure, 
had  been  dismantled,  and  was  being  removed  to  New  South  Wales  again. 

Mr.  Sheehan  has  since  forwarded  me  the  following  particulars : — 70-horse- 
power  multitubular  loco-type  steam  boiler;  No.  4  Knowles's  duplex  steam 
feed-pump;  pair  Morris  Machine  Company's  vertical  engines,  direct  coupled  to 
a  No.  8  sand  pump,  8-inch  delivery  and  suction,  driven  at  about  300 
revolutions  per  minute;  capacity  30  yards  of  solids  per  hour.  About  1,100 
yards  were  taken  out  of  the  paddock,  under  great  difficulties,  owing  to  lack  of 
water.  Yield  1^  tons  of  tin  ore — a  little  over  3  lb.  to  the  yard.  It  was 
dismantled  because  capital  not  sufficient  to  construct  a  dam  for  conserving 
water,  to  purchase  a  break-down  pump,  and  to  obtain  a  proper  set  of  boxes. 
Both  washdirt  and  overburden  are  chiefly  coarse  sand  and  gravel. 

(e)  Prospecting  on  Four-mile  Creek. 

Locality. — Four-mile  Creek  rises  on  the  border  of  Queensland  and  New 
South  Wales,  about  6  miles  north-north-east  of  Stanthorpe,  and  flows  in  a 
general  southerly  direction  to  within  1^  miles  of  that  town,  when  it  bends  to  the 
south-east,  and  after  several  windings  enters  Quart-pot  Creek.  In  its  lower  part 
it  is  known  as  Kettle  Swamp  and  Law's  Gully.  Its  fall  is  nowhere  rapid,  and 
its  catchment  area  as  a  whole,  especially  near  the  creek  itself,  is  flat.  Machine 
Gully  enters  it  from  the  east,  about  3  miles  north-east  of  Stanthorpe. 

Tenure, — After  most  of  the  ground  had  been  turned  over  by  small  claim 
holders,  all  likely  ground  was  either  selected  or  bought  at  auction,  and  is  now 
freehold  property.  Thus,  before  operations  can  be  started,  arrangements  have 
to  be  made  with  the  owners,  and  it  is  generally  conceded  that  the  difficulty  in 
coming  to  terms  is  one  of  the  greatest  drawbacks  to  alluvial  mining  in  this 
dii^trict. 

Messrs.  Gibbs,  Bright  and  Company  some  months  since  secured  an  option 
over  the  ground  on  Four-mile  Creek  from  block  238  to  367  inclusive,  a  total 
length  of  2  miles,  of  which  probably  only  1  mile  will  be  dredgable.  On  the 
€xpiry  of  their  option,  being  unable  to  obtain  an  extension,  and  their 
engineer  (Mr.  Hawley),  having  advised  that  the  ground  seemed  worth 
prospecting,  they  decided  to  take  a  lease  for  fifteen  years.  This  company  is 
engaging  on  alluvial  tin  mining  on  a  commercial  base  rather  than  a  speculative 
one,  finding  that  it  is  better  to  spend  several  hundred  pounds  on  prospecting 
operations,  and  perchance  prove  the  ground  valueless,  than  to  spend  thousands 
installing  costly  machinery  and  then  to  make  the  same  discovery  or  to  find  the 
material  too  poor  to  pay  to  work. 
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Fr  OB  peeling. — Mr.  Hawley,  who  is  engineer  in  charge  of  operations,  ha» 
been  for  several  weeks  surveying  the  ground  to  be  prospected,  and  marking  out 
the  sites  of  the  proposed  bores.  He  himself  took  me  over  the  leases,  and  has^ 
been  good  enough  to  give  me  the  following  particulars  as  to  the  work. 

The  method  of  prospecting  employed  here  is  that  of  100  feet  square- 
intersections — lines  of  bores  100  feet  apart  being  run  along  the  creek  and  at 
right-angles  to  it.  The  ground  between  each  four  bores  is  assumed  to  contain 
the  mean  of  the  four  results  obtained.  The  average  number  of  bores  on  each 
side  of  the  creek  is  five  (from  three  to  seven),  and  there  will  be  fifty-six  rows 
along  the  creek,  making,  together  with  special  bores  (two  rows  on  each  side  of 
Machine  Gully),  a  total  of  about  600.  It  is  believed  that  the  average  width 
will  be  8  chains.  The  average  depth  of  the  ground  to  be  dredged  will  be 
7  to  8  feet. 

Till  lately  only  one  boring  plant  was  in  operation,  but  a  second  was 
installed  early  in  December,  and  in  a  short  time  a  third  was  to  be  working,  the- 
three  employing  twelve  to  fifteen  men  for  the  following  two  months.  By  the 
end  of  January  or  the  middle  of  February  it  was  expected  that  sufficient  infor- 
mation would  have  been  collected  for  it  to  be  decided  whether  the  venture  was^ 
worth  going  on  with. 

Each  boring  plant  consists  of  a  light  derrick — three  light  timber 
legs  with  windlass  attached — erected  over  the  site  of  the  bore  for  raising 
the  boring  apparatus,  the  lift  amounting  to  about  20  feet.  The  only  tools^ 
employed  are  a  5-inch  auger  (for  surface  work  only),  a  3J-inch  auger,  a 
chisel,  and  an  18-inch  pump  for  use  inside  the  casing.  These  tools  are  attached 
to  1-inch  square  iron  rods  (made  in  d-feet  lengths),  suspended  from  the  derrick 
by  a  J-inch  wire  rope  connected  to  the  windlass.  The  borehole  is  lined  with 
J-inch  iron  casing,  4  inches  in  internal  diameter,  made  in  4-feet  lengths,  with, 
flush  joints. 

Four  men  are  employed  at  each  bore,  one  winchman,  two  sinkers — Lt,y 
men  to  remove  and  replace  the  tools  and  to  give  the  augers  the  necessary 
turning  movement  while  sinking — and  one  washer  (who  "  pans  off  "  the  wash- 
dirt). 

All  the  material  raised  is  carefully  transferred  to  a  cubical  box  with  12-inch 
sides,  the  water  is  decanted,  and  the  material  is  stamped  down  firmly  and  the 
height  in  the  box  measured.  The  contents  are  then  calculated  with  the  aid  of 
a  table,  and  checked  by  the  calculated  contents  of  the  bore,  the  measured 
exceeding  the  calculated  by  an  average  of  5  per  cent.,  owing  to  the  washing  in 
of  the  material  round  the  bore  hole.  The  whole  is  then  carefully  panned  off, 
and  the  concentrates  cleaned  to  au  average  of  74  per  cent,  tin,  weighed  to  the 
nearest  grain,  and  then  from  a  table  the  amount  of  tin  ore  per  cubic  yard  is 
found  to  within  an  estimated  2  per  cent,  of  the  actual  contents. 

The  average  rate  per  day  is  three  to  four  bores  (9  feet  6  inches  deep)  per 
plant.  Exceptional  depths  of  22  and  23  feet  are  reached,  but  greater  depths 
than  15  feet  are  seldom  found.  During  the  last  fortnight  (end  November  and 
beginning  December)  eighty-three  bores  had  been  put  down  with  two  plants^ 
(during  part  of  the  time),  and  sixty  a  week  were  expected  with  three  plants^ 
in  operation. 

By  the  time  prospecting  operations  have  been  finished  here,  £1,500  or 
£1,600  will  have  been  expended,  of  which  £750  or  £1,000  will  have  been  on 
boring  alone — the  average  cost  per  foot  here  being  Is.  6d. 

Tht  Ground, — It  is  proposed  to  dredge  only  about  \\  mile  of  the  lease — 
i.e.,  from  the  centre  of  selection  253  to  259.    The  lowest  p£urt  of  the  lease  ha» 
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been  well  turned  over,  but  is  separated  by  many  chains  of  rocky  ground  from 
the  main  portion,  and  will  therefore  not  be  dredged.  The  richest  part  of  the 
lease  is  about  the  mouth  of  Machine  Gully,  and  from  there  it  is  intended  to 
work  Four-mile  Creek  down  for  half  a  mile  and  up  for  one  mile,  and  Machine 
Gully  up  for  half  a  mile.  The  ground  has  thus  far  proved  very  patchy^ 
several  parts  being  rich  enough  to  pay  for  ground  sluicing,  while  others 
are  too  poor  for  dredging.  The  few  prospects  I  saw  from  the  bores  consisted  in 
great  part  of  "  rosin  "  and  ruby  tinstone,  free  from  black  sand.  The  tailings 
distributed  over  most  of  the  flat  are  said  to  contain  from  ^  to  1^  oz.  of  tinstone 
to  the  dish.  The  overburden  has*  been  proved  to  be  practically  barren  ot 
tinstone,  and  some  method  will  be  devised  for  getting  rid  of  it  without  passing 
it  through  the  tin-saving  apparatus.  The  bedrock  in  the  deeper  dredgable 
parts  is  soft  decomposed  granite,  which  generally  hardens  as  the  rock  approaches 
the  surface  up  the  sides,  while  the  tinstone  contents  at  the  same  time  increase 
in  coarseness.  The  slope  on  the  western  side  is  believed  to  be  valueless  for 
dredging,  being  poor  and  shallow. 

Mr.  Hawley  informed  me  that  from  one  of  the  first  bores  a  pale  straw- 
coloured  diamond,  of  the  size  of  a  pea,  was  obtained. 

The  original  owners  of  the  land  sank  260  bores  on  the  2  miles  of  the 
claim,  but  not  in  any  sequence,  and  without  including  the  3  feet  of  surface 
material  in  their  calculations;  and,  iu  consequence,  an  exaggerated  idea  of  the 
amount  of  tinstone  in  the  ground  was  formed. 

Dredgers. — Owing  to  the  general  scarcity  of  water  in  this  locality,  it  is 
not  unlikely  that  a  large  dredger  would  be  laid  up  during  three  or  four  months 
in  a  year,  and  Mr.  Hawley  will  propose,  if  dredging  is  to  be  carried  on,  to  install 
several  small  suction  dredgers,  worked  by  motors  from  one  central  electrical 
power  station.  The  three  great  obstacles  to  dredging — want  of  water,  layers  of 
"  cement,"  and  huge  boulders — would  be  thus  to  some  extent  overcome.  One 
of  the  chief  reasons  for  preferring  the  suction  dredger  is  that  the  bedrock  will 
be  exposed  to  view,  and,  if  decomposed,  will  not  be  broken  into  as  it  might  if  a 
bucket  dredger  did  the  work.  The  ground  on  the  shallower  slopes  not  to  be 
reached  by  the  dredger  will  be  sluiced  down  with  nozzles  to  within  reach  of  the 
suction  pipes.  In  addition,  the  smaller  plants  will  be  more  mobile,  and  less 
time  will  be  wasted  in  repairs.  However,  it  will  not  be  actually  decided  to 
install  dredgers  until  the  results  of  the  bores  have  been  obtained,  though  I 
think  these  have  been,  on  the  whole,  favourable. 


IV.— LODE  TIN  MINING. 

Mr.  Skertchley  in  his  report*  on  the  Stanthorpe  district,  says,  p.  42 : — 

"  I.  The  stream  tin  is  not  derived  from  lodes,  but  from  two  distinct  source^ 
of  probably  contemporaneous  origin :  (a)  the  greisen,  or  altered  granite  of  th^ 
joint  planes ;  (b)  the  dykes,  chiefly  elvan.  .  .  .  3.  The  whole  of  the  greisen 
and  much  of  the  elvan  is,  by  constant  weathering,  releasing  tin  and  fo'rrding 
what  is  known  as  surface  tin.  .  .  .  quite  crystalline  and  unworn.  7.  The 
richness  of  the  stream  tin  is  no  proof  whatever,  or  even  an  indication,  of  the 
existence  of  rich  lodes;  but  was  due  to  the  long-continued  denudation  of  very 
widespread  though  poor  stanniferous  rock."  With  all  this  I  am  in  entire 
agreement,  except  that  it  is  quite  possible,  though  perhaps  Aot  probable,  that 
payable  stanniferous  lodes  may  yet  be  found. 

*  Op,  cit 
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(a)  Thb  Balla24dean  Tin  Mining  Company. 

The  Ballandean  Tin  Mining  Company  has  secured  a  lease  from  the  owner 
of  a  500-acre  unconditional  selection  on  the  left  bank  of  the  Severn  Riyer,  6 
miles  west  of  Ballandean  Railway  Station,  with  the  intention  of  testing  seyeral 
adjacent  veinlets  of  tin  ore  outcropping  on  a  ridge-top  there. 

The  countiy  rock  is  clay-slate  which,  along  the  joints  striking  about  north- 
north-east  to  north-east,  and  dipping  west-north-west,  has  been  greisenised,  and 
there  carries  bunches  of  large  crystals  of  tinstone  (^-inch  diameter).  These  mica- 
ceous joints  are  found  over  a  width  of  107  feet  on  the  surface,  the  total  amount  of 
tin  present  being  only  a  fraction  of  a  unit  per  cent.  The  hope  was  reasonable  that 
a  payable  patch  of  *in  ore  might  be  found  at  a  greater  depth,  and,  therefore,  an 
adit  was  opened  from  the  west  at  about  40  feet  below  the  hilltop,  but  though 
the  main  joints  were  found  at  26,  44,  and  61  feet  to  be  mineralised  with 
mispickel,  they  contain  scarcely  any  tinstone.  A  drive  is  being  opened  to  the 
south  on  the  last  mentioned  joint,  where  there  is  6  to  9  inches  of  quartz,  besides 
2  feet  of  cupriferous  mispickel,  which  practically  cuti«  out  on  the  opposite  side 
of  the  adit.  The  adit  has  been  carried  in  a  total  of  81  feet.  A  small  granite 
vein  in  the  face  points  to  the  main  granite  mass  being  at  no  great  depth.  I 
can  see  no  promise  of  a  permanent  lode  being  found  here,  but  it  might  be  some 
satisfaction  to  sink  on  the  third  vein  to  a  depth  of,  say,  50  feet,  as  a  bunch  of 
rich  ore  might  be  found. 

Rich  stanniferous  and  mispickel-bearing  veins  (similar  to  those  at  Red 
Rock),  on  north-east  joints  are  to  be  seen  in  the  granite  below  the  slates  on 
the  southern  side  of  the  Severn  River,  lialf  a  mile  north-west  of  this  adit. 
Several  hundredweight  of  ore  (50  per  cent,  tinstone)  was  obtained  from  one  of 
these,  and  more  could  be  got,  but  permanency  is  not  to  be  expected.  Several 
prospecting  trenches  were  opened  in  the  locality  a  few  months  ago,  one  of 
which  exposes  greisen  carrying  a  little  molybdenite  and  tinstone,  but  in  too 
small  quantities  to  be  worth  holding. 

(b)  Late  Prospecting  at  Red  Rock. 

During  the  last  month  (November)  two  claims  have  been  pegged  out 
about  a  mile  east-north-east  of  the  Sundown  Mine,  on  one  of  the  branch  gullies 
opening  into  Red  Rock  Creek.  They  are  near  the  centre  of  an  area  formerly 
held  under  mining  lease. 

Mr.  Skertchley  refers  to  the  granite  boss  of  Hed  Rock  as  being  euritic,  with 
north-north-west  master  joints.  Mr.  Rands  visited  the  locality  in  1883,  and 
found  a  shaft  and  trenches,  reported  to  be  on  a  20-inch  quartz  reef,  with  strings 
of  ore. 

P.  A.  Jf9  (Morris  Claim). — This,  which  is  on  the  eastern  side  of  the  old 
M.  L.  814,  is  reached  after  a  stiff  climb  of  over  550  feet  down  from 
the  Sundown  road.  The  country  on  the  south  is  slate,  but  there  is  a  gradual 
passage  down  the  hill  to  the  granite  below.  The  Sundown  Mine  (in  slate)  is 
1,200  feet  below  the  range  top,  but  the  junction  of  the  slate  and  granite  here 
is  only  750  feet  below  it,  the  granite  having  intruded  further  in  to  the  slates 
here. 

Morris  has  begun  a  shaft  in  altered  slates  containing  mica,  copper  stains, 
and  finely-disseminated  tinstone,  but  as  yet  the  formation  is  not  well-defined, 
and  enough  work  has  not  been  done  for  its  value  to  be  determined. 

About  a  chain  to  the  north  and  70  feet  below  is  an  old  shaft  on,  to  judge 
by  the  tip,  felspar  rock,  containing  crystals  of  tinstone  up  to  J-inch  in  diameter, 
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with  veins  of  crystallised  quartz.  Some  50  yards  below  the  shaft  is  an  old  open 
cut,  the  result  of  a  company's  work  two  or  three  years  ago.  The  country  here 
is  still  slate,  the  ore,  bunches  of  tin-bearing  quartz  and  soft  replaced  slate, 
occurring  on  joints.  The  company  burnt  and  dollied  the  ore,  which,  to  judge 
from  what  they  left,  must  have  been  very  rich. 

P.  A.  51  (Gunn^s  and  Elis  Claim), — This  adjoins  P.  A.  49  on  the  north, 
and  is  wholly  in  granite — ^very  siliceous  and  felspathic,  with  joints  striking 
north-east  to  east-north-east,  and  dipping  south-east.  At  the  north-eastern  end 
of  the  tried  ground  is  a  trench  10  feet  long  and  2  feet  deep,  on  a  6-inch  vein  of 
almost  pure  cassiterite,  with  a  little  soft  matrix,  in  a  joint  in  granular  quartzose 
granite.  Towards  the  south-west  several  small  veins,  carrying  tinstone,  have 
been  exposed  over  a  width  of  5  feet,  and  the  ore  has  been  traced  for  3  chains 
to  the  south-west.  A  shaft  in  slates  on  the  ridge,  a  quarter  of  a  mile  beyond, 
is  believed  to  be  on  the  same  line,  though  the  tinstone  has  not  been  foimd 
beyond  the  granite.  The  prospectors  wish  to  have  a  battery  erected  at  once, 
but  it  would  be  much  wiser  for  a  small  company  to  thoroughly  test  the  groimd 
by  trenches  and  shallow  shafts  and  crosscuts.  The  amount  of  work  yet  done  is 
quite  insufficient  to  show  the  nature  of  the  deposits.  The  largest  trench  rather 
points  to  the  main  vein  of  ore  pinching  within  a  couple  of  feet  of  the  surface. 
I  am  inclined  to  believe  that  the  tinstone  has,  near  the  surface,  been  somewhat 
concentrated,  not  only  mechanically  but  chemically.  If  the  zone  5  feet  wide 
is  proved  to  carry  5  per  cent,  of  tinstone,  there  should  be  no  doubt  as  to  the 
advisability  of  erecting  a  battery.  A  certain  amount  of  difficulty  will  be 
experienced  in  reaching  the  main  road,  owing  to  a  climb  of  over  1,000  feet 
within  half  a  mile,  but  an  entirely  new  road  could  be  made,  at  some  expense, 
round  to  the  Red  Rock  Creek  Crossing. 

The  other  old  workings  in  this  locality  were  not  seen. 


Z.—Not&s    on    Copper  and   SiWer   mines   near 

Stanthorpe. 

I.— SUNDOWN   COPPER   MINE. 

Locality. — This  is  a  reward  copj)er  claim — the  old  M.  L.  24,  the  only  one 
in  existence  of  twenty-eight  mining  leases  at  one  time  held  in  the  country 
between  Red  Rock  and  Sundown  Creeks.  It  is  on  a  branch  gully  from 
Sundown  Creek,  3  miles  above  the  Severn  River  and  28  miles  south-west  of 
Stanthorpe.  The  hills  over  which  the  Stanthorpe  road  passes  rise  1,200  feet 
above  the  mine,  within  a  distance  of  a  mile,  so  that  there  was  a  great  difficulty 
in  making  the  road  in  the  first  place,  and  in  using  it  in  the  second.  It  is 
proposed,  in  the  event  of  operations  being  again  begun,  to  construct  an  aerial 
tramway  to  do  away  with  the  necessity  for  the  road  for  most  purposes. 

The  only  workings  in  existehce  at  the  time  of  Mr.  Skertchley^s  visit*  were 
on  the  opposite  side  of  the  creek  (Clare's  open  cut).  The  last  work  was  done  in 
December,  1900,  at  which  time  £5,875  had  been  expended.  The  present 
holders  are  endeavouring  to  raise  capital  to  prove  the  lode. 

General  Surface. — From  the  mine  a  tramline  ran  down  to  the  reverberatory 
smelter,  7  chains  distant.  This  put  through  70  tons  a  week,  the  last  smelting 
of  150  tons  taking  16  days.  The  only  building  now  standing  besides  the 
furnace-shed  is  the  assay  office. 


See  G.S.Q.  Publication,  120. 
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]p*ireifpQd  was  swung  on  wire  ropes  across  to  the  furnace  from  the  adjaoent 
{lUls  and  fiflges,  it  toeing  impossible  for  vehicles  to  negotiate  the  country. 

There  is  no  natural  penuanent  water  supply  here,  the  gullies  being  deep 
(i;)d  narrpw  but  short  and  steep,  allowing  the  rain  water  falling  in  them  to 
quickly  run  off.  It  would  be  possible  to  conserre  a  sufficient  supply  by  one  or 
I^ore  sii^all  dams. 

Mine  Workings, — The  mine  workings  include  an  adit  270  feet  in  length 
along  the  lode — i.e.,  to  the  north-east  and  east-north-east,  about  50  feet  above 
the  bottom  of  the  valley,  and  70  feet  below  the  ridge  top.  Half  way  in  a  60-feet 
shaft  connects  with  the  surface,  and  at  100,  135,  and  250  feet  from  the  mouth 
are  winzes  15,  50,  and  26  feet  deep  respectively.  At  the  bottom  of  the  second 
winze  drives  30  and  53  feet  in  length,  south  and  north,  have  been  opened,  and 
ace  reported  to  be  in  ore.  There  is  said  to  be  4  feet  of  ore  in  the  bottom  of 
the  third  winze.    These  are  now  all  inaccessible,  the  main  one  being  flooded. 

An  overhand  stope  extends  from  the  mouth  of  the  adit  to  within  50  feet  of 
the  end  (where  the  lode  is  3  feet  6  inches  wide,  with  a  9-inch  cherty  centre) 
for  from  20  to  10  feet  above  the  drive. 

The  adit  seems  to  have  been  opened  in  slate,  but  at  15  feet  from  the 
^Q(uth  grey  arsenical  material,  2  feet  in  width,  begins,  and  continues  for  5 
feet,  beyond  which  the  stopes  begin. 

Tlie  ore  is,  as  a  rule,  not  easily  separated  from  the  country — gradually 
p^as^ing  into  it — ^but  there  are  well-defined  walls,  within  a  few  inches  or  a  few  feet 
of  the  lode.  The  lode  increases  in  thickness  from  2  feet  near  the  mouth 
^  the  adit  to  5  feet  at  the  second  (main)  winze,  then  decreases  to  3  feet, 
but  again,  at  the  third  winze,  spreads  out  to  7  feet  width,  including  much 
country.  It  seems  to  have  split  up  then,  and  one  of  the  branches  has  been 
followed,  and  is  widening  in  the  face,  where  it  contains  (Grovemment 
Analyst) : — 

Gold  16  gr.  per  ton 

Silver  10  oz.        „ 

Copper        ITS  per  cent. 

The  main  branch  is  probably  to  the  east-south-east  of  the  end  of  the  adit.  The 
lode  is  made  up  of  lenticular  bunches,  as  may  be  especially  well  seen  at  the  top 
of  the  stopes  near  the  shaft.  Great  and  sudden  variations  in  thickness  some- 
times take  place  within  a  few  inches,  owing  to  the  occurrence  of  flat  floors  or 
flaws,  and  the  ore  extending  further  on  one  side  than  the  other.  The  ore 
consists  in  greater  part  of  inispickel,  but  with  considerable  quantities  of  chal- 
copyrite  and  quartz,  and  a  little  cassiterite. 

In  1899,  30  tons  of  ore  were  sent  to  Cockle  Creek,  and  ran  11^  per  cent, 
copper,  with  silver  and  gold  in  addition.  The  last  smelting  (150  tons  of 
ore)  made  locally,  produced  25  tons  of  matte  containing  29  per  cent,  copper, 
with  76  oz.  silver  and  6  dwt.  gold  per  ton,  showing  that  tte  ore  averaged  4.83 
per  cent,  copper,  12  oz.  13  dwt.  silver  per  ton,  and  1  dwt.  gold  per  ton. 

Geology. — Tlie  country  rock  is  a  highly  altered,  flne-grained  sedimentaiy, 
the  true  bedding  of  which  is  not  distinguishable,  owing  to  metamorphism  the 
secondary  jointing.  Granite  is  reported  to  occur  on  Mount  McDonnell,  2  miles 
south-west  of  the  mine,  and  on  Mr.  Skertchley's  niap  a  small  patch  is  shown  on 
the  Severn  River,  just  above  the  entrance  of  Sundown  Creek.  Their  occmrenoe, 
together  with  that  of  the  Red  Rock  boss,  go  to  prove  that  the  whole  of  the 
area  is  underlaid  at  no  great  distance  by  granite,  though  the  mineralogical 
nature  of  the  lodes  would  alone  suffice  to  indicate  that     It  seems  plain  that 
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iJie  minerals  have  been  given  off  by  the  cooling  intrusive  granite,  and 
precipitated  in  fissures  and  jointfi  in  the  sedimentaries  above.  The  ore  deposits 
4it  Sundown  all  lie  on  one  zone,  but  probably  in  separate  fissures.  It  is  quite 
possible,  considering  the  small  deposits  of  staniferous  ores  in  the  vicinity,  that 
in  the  Sundown  lode  the  amount  of  copper  will  decrease  at  a  depth,  and  the 
tin  increase.  It  is  also  most  likely  that  there  will  be  rich  ore  at  the  junction 
of  the  slates  and  granite. 

II._WORKINGS  IN  THE  VICINITY  OF  THE  SUNDOWN  MINE. 

Clarets  Open  Cut  (the  Great  Eastern  or  Tin  Mine),  is  10  chains  south-west 
ncross  the  gully  from  the  mouth  of  the  adit,  and  is  included  in  M.  L.  24.  The 
tinstone  is  chiefly  in  joints  in  the  slates,  but  where  the  rock  is  greisenised  the 
mineral  occurs  throughout  it,  often  included  in  mispickel  which  has  replaced 
the  slate;  20  tons  of  tinstone  are  said  to  have  been  obtained  by  dollying  and 
sluicing  a  formation  7  feet  wide. 

A  shaft  was  sunk  in  the  bottom  of  the  open  cut,  but  has  been  filled  in 

.again.     From  the  knowledge  that  the  tinstone  came  from  the  granite  below 

one  would  expect  to  find  other  deposits  in  depth,  though  prospecting  for  them 

might  not  be  a  payable  venture.     Wolfram  was  reported  to  have  been  almost 

as  plentiful  as  tinstone,  though  little  is  now  to  be  seen. 

BtacrofVs. — On  the  hillside,  330  feet  above,  and  nearly  half  a  mile  south- 
-west  of  the  Sundown  adit,  are  old  workings  on  M.  L.  23 — ^trenches  and  potholes 
on  the  ridge- top,  and  shaft  and  open  cut  on  the  north-eastern  slope.  In  the 
trcQches  vertical  joints  in  slate  are  seen  striking  north-east,  and  along  them 
lie  bunches  of  mispickel  carrying  small  crystals  of  tinstone.  The  main  shaft 
is  30  feet  below,  and  a  chain  north-east  of  the  trenches;  it  is  said  to  be  100  feet 
deep,  but  is  now  inaccessible.  The  mispickel  ore  obtained,  together  with  a 
little  pyrite  and  cupriferous  pyrite,  at  a  depth,  carried  small  quantities  of 
"tinstone.     The  country  is  slate. 

An  open  cut  10  yards  to  the  north-east  and  30  feet  below  the  brace  of  the 

iShaft  simply  shows,  in  much-jointed  and  impregnated  slates,  a  zone  4  feet  wide 

of  stained  and  decomposed  country  with  stanniferous  mispickel  ore  in  bunches 

up  to  2  feet  in  diameter.     The  ore  in  the  decomposed  surface  portion  was 

washed  in  a  cradle,  to  separate  the  tinstone. 

An  adit  was  begun  35  feet  below,  on  a  formation  with  slightly  more 
-tinstone  than  in  the  open  cut,  indicating  a  more  promising  state  of  things  as 
the  granite  is  approached.     No  copper  carbonate  is  to  be  seen,  but  abundant 
^jcorodite  (hydrous  arsenate  of  iron). 

About  10  chains  north-east  of  the  Sundown  adit  on  the  north-eastern  side 
-of  the  same  ridge,  arsenopyrite  in  slate  has  been  trenched  on,  but  little  of 
promise  can  now  be  seen.  A  small  open  cut,  10  chains  further  up  the  ridge  to 
the  east-north-east,  shows  an  interesting  occurrence  of  pyrite,  arsenopyrite, 
blende,  cassiterite,  hornblende,  &c.,  in  slate,  proving  the  granite  is  at  no  great 
-depth.  Owing  to  the  water  in  the  open  cut,  the  whole  ore  body  could  not  be 
;seen,  but  Mr.  Skertchley  gives  its  greatest  width  as  3  feet. 

III.— SILVER  QUEEN  SILVER  MINE. 

The  mineral  lease  (No.  72),  of  40  acres,  lies  on  the  right  bank  of  the 
Severn  River,  a  little  over  6  miles  west  of  Ballandean  Railway  Station,  and  a 
mile  west  of  the  tin-sluicers'  claims.  It  was  secured  in  the  beginning  of  1899, 
rand  worked  with  sixteen  men  for  two  years,  during  which  time  £3,000  was 
spent  on  mining  and  road-making. 


^ 


2:1. 

Workings. — Five  shafts  have  been  sunk  along  the  line  of  lode.  The 
main,  or  "  prospecting  "  shaft  (No.  5),  is  on  the  ri^e-top,  50  feet  above  the 
river,  and  its  total  depth  is  100  feet.  At  35  feet  depth  is  a  level  to  the  north- 
east for  10  feet,  in  slightly  copper-stained  strongly  pyritous  decomposed 
saccharoidal  siliceous  country,  and  another  to  the  south-east  for  6  feet  in  highly 
altered  slightly  copper-stained  country.  Ore  is  reported  to  have  crossed  the 
shaft  between  the  35  and  60-feet  levels. 

At  60  feet  depth  is  a  crosscut  to  the  west  for  10  feet  to  a  winze  on  the 
lode,  which  here  has  a  width  of  from  12  to  20  feet.  This  winze  was  also  sunk 
to  the  100-fe^t  level,  but,  like  the  main  shaft,  it  is  now  flooded  below  the 
60'feet  level.    :   . 

Mr.  Rodda,'  the  former  manager,  has  informed  me  that  at  the  100-feet 
level  is  a  30-feet  crosscut  to  the  west ;  and  a  drive,  100  feet  in  length,  proves 
a  shoot  of  ore  60  feet  long.  At  the  western  end  of  the  drive  is  a  crosscut  proved 
20  feet  of  ore.  The  ore  body  in  the  No.  4  shaft  at  the  surface  was  believed  to 
have  been  cut  by  the  eastern  drive.  A  crosscut  to  the  north  reached  slate  in 
40  feet. 

About  500  tons  of  ore  lie  at  grass,  and  rather  more  mullock.  A  sample  of 
the  ore  assays  (Government  Analyst) : — 

Gold  ...         ...  ...  16  gr.  per  ton 

Silver  ...         ...  17  oz.  12dwt.    Ogr.       „ 

Co  pper  ...         ...  1  '26  per  cent. 

Lead  7*0  „ 

Zinc  ...         ...  8*8         „ 

A  trench  to  the  west  exposes  fine-grained  quartz-felspar-porphyry,  but  no 
ore.  The  ore  has,  however,  been  followed  to  the  east  to  the  river.  The  first 
shaft  (No.  4),  an  underlie  70  feet  deep,  is  1  chain  east  of  the  main  shaft;  in  it, 
or  in  the  17-feet  crosscut  on  the  south,  at  50  feet  depth,  a  little  poor  mispickel 
was  found.  The  second  (No.  3),  1  chain  further  east,  is  on  pyritous  stone^ 
believed  to  be  a  formation.  There  is  a  big  outcrop  of  decomposed  porphyry, 
stained  with  copper  carbonates,  about  a  chain  beyond,  and  an  open  cut,  10 
yards  across  and  10  feet  deep,  with  shallow  shafts  partly  filled  in.  The  ore 
raised  liere  (about  10  tons  of  siliceous  mispickel)  does  not  look  very  promising. 
In  the  last  shaft,  half  a  chain  beyond,  only  traces  of  ore  were  found.  The  river 
is  only  30  feet  below  this. 

Output. — Forty  tons  of  picked  ore  have  been  sent  to  Cockle  Creek,  in 
different  parcels,  yielding  from  2^  to  4^  per  cent,  copper,  15  per  cent,  lead,  and 
8^  to  16  oz.  silver  (average  12  oz.),  the  siliceous  ore  being  richer  in  silver. 

Geology. — These  deposits  consist  of  impregnations  and  replacements  of 
the  i^ortheni  parts  of  a  quartz-felspar-porphyry  dyke  (which  is  of  extremely 
variable  coarseness),  the  replacing  minerals  consisting  chiefly  of  pyrite,  with 
galena,  chalcopyrite,  and  a  little  arsenopyrite,  zincblende,  &c.,  the  last  filling 
interspaces  between  the  quartz  crystals.  The  ore  is  bunchy,  and,  though  the 
bunches  may  contiiin  large  quantities,  work  will  be  expensive.  The  value  of 
the  ore  is  stated  to  be  about  £4  a  ton. 

The  presence  of  the  blende  is  rather  unfortunate,  for  the  amount  would 
be  largely  increased  by  concentration,  though  perhaps  not  to  the  extent  of 
preventing  the  smelting  of  the  concentrate.  It  is,  however,  possible  that  if 
the  percentage  proved  very  high  the,  concentrates  could  be  shipped  to  an 
oil-concentrating  works,  where  there  should  be  no  difficulty  in  separating  the 
minerals.  Certain  of  the  wet  processes  for  copper  extraction,  such  as  NeilFs 
or  Van  Arsdale's,  or  the  new  Hunt  and  Douglas,  are  as  likely  as  any  to  enable 
this  ore  to  be  profitably  treated. 
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IV.— PIKEDALE  SILVER  MINE. 

The  Pikedale  Silver  Mine  is  on  freehold  block  802,  near  Pikedale  Head 
Station,  and  within  a  few  chains  of  the  Silver  Spur  road,  20  miles  west  of 
Stanthorpe. 

The  mine  is  not  now  being  worked,  but  was  visited  by  Mr.  Skertchley  in 
1897,  a  year  before  it  closed.*  There  were  then  six  shafts,  the  deepest  84  feet 
(now  170  feet)  deep.  Mr.  Skertchley  gives  the  thickness  of  the  lode  as  from  1 
to  3  feet.  The  ore  contains  silver,  gold,  copper,  lead,  zinc,  iron,  manganese,  &c., 
but,  unfortunately,  no  analyses  have  been  published.  A  furnace  was  erected 
on  the  ground,  and  the  matte  produced  shipped  to  Europe.  Mr.  W.  G.  Rodda, 
late  manager  of  the  mine,  tells  me  that  he  smelted  750  tons  of  ore,  producing 
100  tons  of  matte,  containing  30  to  40  per  cent,  copper,  150  to  300  oz.  per  ton 
silver,  and  ^  oz.  per  ton  gold,  valued  at  £3,000  in  Swansea.  This  gives  the 
contents  of  the  ore  as : — 

Copper  ...  ...       4  to  5i  per  cent. 

Silver   ...  ...  ...     20  to  40  oz.  per  ton 

Q-old     ...  ...  ...       1  dwt.  8  jrr.  per  ton 

Mr.  Rodda  affirms  that  the  lode  averages  6  feet  in  width,  and  contains 
from  2 J  to  5^  per  cent,  copper,  and  from  16  to  40  oz.  (average  25  oz.)  per  ton 
silver. 

The  refractory  nature  of  the  ore  seems  to  have  caused  some  trouble,  but 
the  large  amount  of  non-contributing  shares  are  held  to  be  the  chief  cause  of  the 
mine's  present  idleness. 


3«— Notes    on    lUin&s    near   Texas   (Stanthorpa 

District.) 

1.— SILVER  SPUR  SILVER  MINE. 

(a)  Locality. 

Silver  Spur  lies  west-south-west  of  Stanthorpe,  44  miles  in  a  direct  line, 
and  53^  miles  by  road.  It  is  6  miles  east  of  Texas,  and  3J  miles  from  the 
Severn  or  Dumaresque  River.  The  main  Stanthorpe  road  runs  vid  Texas,  and 
is  20  miles  longer  than  the  direct  short  cut  from  the  mine,  which  the  mail 
coach,  running  twice  a  week,  now  takes.  Silver  Spur  township  has  a  population 
of  something  over  200,  depending  absolutely  on  the  mine,  which  it  now 
practically  encircles. 

(b)  History. 

The  discovery  of  copper-stained  gossan  was  made  in  1891  by  one  of  the 
men  employed  at  the  Texas  Copper  Mine.  A  syndicate  was  formed,  and  sunk 
a  prospecting  shaft  (No.  1)  to  70  feet  depth,  for  copper.  Soon  after  the  mine 
was  "jumped"  and  held  as  a  silver  mine,  the  iirst  specimen  assayed  yielding 
silver  equivalent  to  216  oz.  silver  per  ton,  the  richest  yet  found.  In  November, 
1892,  the  mine  was  purchased,  a  small  company  (24,000  shares  of  £1,  paid  up 
to  15s.),  was  formed,  and  has  successfully  carried  on  operations  till  the  present, 
when  prospects  are  brighter  than  at  any  previous  time. 

The  mine  is  referred  to  at  some  length  in  Mr.  Skertchley's  report  on  the 
Stanthorpe  district,  already  quoted,*  and  in  an  interesting  paper  by  Mr.  H.  G. 
Stokes,  read  before  the  North  of  England  Institute  of  Mining  and  Mechanical 
Engineers. 

♦  G.S.Q.  Publication,  No.  120. 
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(e)  MnnNG. 

This  mine  is  unique  in  Queensland,  the  deposits  worked  consiting  of  huge 
partly  isolated  leases.  A  relatively  large  amount  of  dead  work  is  necessitated 
in  exploitation,  for  though  a  shaft  is  sunk  on  each  deposit,  it  has  to  be 
connected  with  the  others  for  ventilation,  exploration,  and  exploitation,  making 
the  total  expenses  of  mining  imusually  great.  The  mining  costs  for  the  year 
1901,  exclusive  of  shaft-sinking  and  prospecting,  were  16s.  per  ton,  the  work 
in  the  larger  stopes  costing  7s.,  and  in  the  smaller  15s. 

About  thirty  men  are  employed  in  connection  with  mining  alone,  half  on 
the  surface  and  half  below,  but  a  far  greater  number  are  engaged  in  wood- 
cutting, and  timber,  lime   and  matte  carrying. 

Couiparatively  small  shafts  (3  by  6  or  9  feet),  have  thus  far  been  sunk, 
but  the  main  shaft,  now  a  little  over  300  feet  deep,  in  which  most  of  the 
hauling  is  done,  from  between  the  200  and  300  feet  levels,  where  the  No.  2 
and  No.  3  ore  bodies  and  those  below  are  being  worked,  is  now  being  enlarged. 

The  levels  are  large,  and  need  very  little  timber,  but  in  the  larger 
abandoned  stopes  passages  have  to  be  kept  open  by  means  of  square  set 
timbering.    No  timbering  whatever  is  required  while  working  in  the  sulphides. 

The  importance  of  prospecting  is  well  understood  at  this  mine,  for  in 
several  instances  new  ore  bodies  have  been  found  by  breaking  into  the  country 
adjacent  to  the  workings ;  yet,  at  the  present  time  very  little  exploratory  work 
is  going  on.  In  fact,  the  main  shaft  is  only  a  few  feet  below  the  300-feet  level, 
and  this  is  especially  surprising  ii)  view  of  the  fact  that  an  up-to-date 
reverberatory  furnace  is  now  in  course  of  erection. 

(d)  Output. 

The  anual  output  of  ore  is  about  4,000  tons,  but  a  steady  increase  is  now 
expected.  At  the  end  of  last  year  (1903),  there  were  2,000  tons  of  ore  on  the 
surface.  The  amount  actually  smelted  in  1903  amounted  to  3,802  tons, 
yielding : — 

Silver— 96,000  o« valued  at  £8,967 

Lead — 46  tons „              517 

Copper — 81  tons             „            1,798 

Gold — 147  oz „              588 


£11,870 

The  total  dividends  to  the  present  amount  to  £18,618. 

(e)  Surface  Plant. 

The  winding  is  done  by  a  1  S-horsepower  engine,  geared  to  a  4-feet  dnun^ 
and  supplied  with  steam  by  a  52-hor8epower  Babcock  and  Wilcox  boiler,  h^ 
the  same  building  is  a  Westinghouse  Standard  12-horsepower  engine  and  air 
compressor,  delivering  air  at  70  lb.  pressure  to  the  two  rock  drills  used  in 
the  mine.  Adjacent  to  the  engine-liouse  is  a  small  sawmill,  which  has  been 
found  necessary,  owing  to  the  isolated  position  of  the  mine,  and  has,  beeides, 
proved  of  considerable  service  to  selectors  in  the  district.  Near  the  shaft  la  a 
"  Giant  "  crusher,  with  9  by  15  inch  jaws,  worked  by  its  own  10-horsepower 
engine,  and  used  for  crushing  the  lime  and  quartz  or  siliceous  ore  from  the 
mine  used  in  smelting,  the  latter  when  the  ore  becomes  too  basic  for  the 
furnace — i.e.,  when  the  silica  contents  fall  below  20  per  cent. 


^ 


27 

(f)  Geology. 

7)I^  ore  bodies  occur  in  beds  of  dark-grej  clay  slates,  which  are  interbedded 
\with  lighter  clay  slates,  and  the  occurrence  is  due  to  strike  faulting  or  crushing. 
.San4stones,  couglonierates,  and  limestones,  as  well  as  schists  and  quartzites, 
^opQur  in  other  parts  of  the  district,  and  in  some  of  the  sandstones  Permo- 
Carboniferous  fossils  have  been  found. "^  The  average  strike  is  north  and  south, 
with  variable  easterly  dip.  Numerous  diorite  dykes  have  been  noted,  one 
.outcropping  within  10  chains  of  the  ore  bodies.  It  is  most  probable  that  the 
ore-bearing  solutions  were  derived  from  the  deep-seated  mass  of  which  this 
dyke  is  an  offshoot. 

It  has  always  been  recognised  that  the  Silver  Spur  ore  bodies  are  closely 
connected  with  faults.  At  first  it  was  thought  that  they  were  simply  bunches 
.attached  to  one  main  fault,  striking  about  north-west.  This  fault  is  most 
strongly,  or  at  least  most  plainly,  developed  at  the  north-western  end,  but 
.towards  the  south-east  it  has  split  up  into  several  nearly  parallel  branches,  and  it 
is  difficult  to  say  which  is  the  main  one,  especially  near  the  main  shaft  on  the 
200  and  300  feet  levels,  where  the  faults  include  ore  bodies. 

Several  other  faults  abut  against  this  main  fissure  on  the  south-west, 
generally  normally.  These  are  "  strike  faults  "  (the  coimtry  having  a  strike  of 
.about  north-north-east),  and  along  them  the  country  has  been  replaced  by  ore, 
the  result  being  ore  bodies.  As  a  general  rule  the  ore  bodies  are  not  adjacent 
to  the  main  fissure  in  the  upper  levels,  but  approach  it  in  depth,  and  seem 
there  to  be  developing  along  it  as  well  as  on  the  fissures  at  right  angles  to  it. 

The  main  fissm-e  (first  found  at  45  feet  depth  in  No.  2  shaft),  is  tight, 
and  never  carries  water,  while  the  gossans  and  ore  fissures  are  always  saturated 
when  first  opened;  it  is  strongly  graphitic  in  places,  especially  in  the  central 
part  of  the  workings  and  on  the  300-feet  level.    At  several  places  along  the  fault 

;the  country  on  the  southern  side  is  seen  to  be  bent  round  to  the  west,  near  the 
fault,  and    therefore    the  country  on  the  south  has  been  shifted  to  the  south- 

.east,  but  it  is  not  possible  to  give  the  amount  of  movement,  either  vertical 
or  horizontal.  The  main  fault  was  driven  on  to  the  south-east  from  the  No.  2 
shaft  at  60  feet  depth,  and  found  to  split  at  50  feet  distance.    The  country  is 

crushed  towards  the  end  of  the  drive,  and  work  stopped  at  a  strongly 
mineralised  promising-looking  "  fioor,"  but  a  drive  from  the  Long  Drop  shaft 
to  the  east  is  believed  to  be  only  30  feet  distant,  and  proved  only  a  barren 

.fissure. 

It  was  the  idea  of  Mr.  Stokes,  the  former  mana.ger,  that  the  fault  splits  at 
the  180-feet  level,  and  that  the  deposits  are  included  between  the  branches 
below;  the  present  manager  believes  that  the  lower  faults  do  not  junction  at 
the  180-feet  level,  but  extend  as  parallel  planes  to  the  surface.  There  is 
nothing  to  support  the  latter  hypothesis.  This  splitting  of  the  faults  has 
caused  considerable  uncertainty  as  to  their  relations  to  the  ore  bodies  on  the 
150  and  300  feet  levels,  owing  to  some  of  them  cutting  across  the  bodies. 

Ore. — The  ore  consists  of  a  fine-grained  crystalline  mixture  of  galena  and 
blende,  with  patches  and  bands  of  chalcopyrite  and  pyrite.  That  the  ore  has 
replaced  country  rock  either  where  thin  bedded  or  crushed  (or  in  other  places 
brecciated),  is  proved  by  a  section  in  the  drive  along  the  main  fault  at  the 
200-feet  level,  where  2  feet  of  fissile  ore  occurs,  identical  in  appearance  with  the 
adjacent  country. 

*  **Ore  Deposits  of  Silver  Spur."    By  H.  G.  Stokes,  Proc.  North  of  England  Inst,  of  Min.  and 

Mech.  Engineers.    1899. 
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Formerly  all  quartz  and  quartzose  ore  were  rejected,  but  the  Biliceous  ore 
now  being  got — especially  on  the  300-feet  level,  where  it  contains  ruby  silyer 
ore  (silver  sulphantimonide)— is  richer  than  the  clean  sulphides,  and  the- 
manager  hopes  to  be  able  to  work  out  much  ore  formerly  left. 

A  granite  pebble  (white  quartz,  black  biotite,  pink  felspar,  and  pinite)  3 
inches  in  diameter,  was  found  last  year  in  the  ore  between  the  200  and  300  feet 
levels  in  No.  3  ore  body.  While  many  of  the  pebbles  found  in  the  slates  are- 
due  to  movement  and  represent  imcrushed  country,  these  granite  pebbles,  of 
which  several  others  have  been  found  in  the  district,  have  been  dropped  front 
floating  trees  or  ice,  during  the  deposition  of  the  sediments. 

As  the  gossan  was  gradually  worked  out  it  was  found  necessary  to  work 
the  sulphides,  and  some  surprise  was  caused  by  their  relatively  high  silver 
contents.     {See  analyses  below.) 

{g)  Orb  Bodies. 

It  was  believed  till  lately  that  there  were  four  main  deposits,  but  the  work 
on  the  300-feet  level  has  brought  to  light  several  additional  deposits  between 
No.  2  and  No.  3  shafts.  One  of  these  bodies  is  the  largest  yet  found,  so  the- 
management  have  good  cause  to  think  that  there  is  a  bright  future  before  the 
mine. 

Ore  Body  No.  1, — The  prospecting  shaft,  which  is  150  feet  deep,  wa» 
begun  on  a  small  outcrop  of  copper-stained  gossan,  containing  a  little  native 
silver.  It  is  vertical  to  60  feet,  and  then  underlies  steeply  to  the  east  to  the 
bottom. 

The  ore  body  has  now  been  practically  worked  out,  though  there  are 
signs  of  it  again  at  the  300-feet  level.     The  gossan  on  the  60-feet  level  wa» 
worked  for  a  distance  of  130  feet  north  and  south,  with  a  width  of  from  5  tO' 
25  feet,  strings  of  ore  still  running  on. to  the  south  beyond  where  worked^ 
apparently  well  worth  prospecting.    The  average  value  of  the  gossan  was : — 

Silver  ...         ...  30  oz.  per  ton 

Gold  20  gr        „ 

Copper  2*5  per  cent. 

Lead  ...         ...  5  to  6       „ 

but  assays  up  to  6  oz.  of  gold  per  ton  were  obtained.     The  gossan  passed  into- 
sulpliide  at  90  feet  depth. 

At  the  100-feet  level  the  average  width  was  10  feet,  and  small  lenses  of 
ore  can  here  be  seen  on  the  eastern  side  of  the  face,  replacing  the  clay  slate 
country,  while  the  western  wall  is  slickensided  and  slightly  graphitic.  The 
hanging-wall  is  generally  broken  and  mixed  with  ore.  A  tongue  8  feet  wide,  of 
22-oz.  ore,  still  remains  at  the  south  end,  and  will  be  worked  in  the  future;* 
12  feet  width  of  poorer  ore  (12-oz.)  have  also  been  left  at  the  northern  end, 
though  it  may  improve  within  a  foot.  A  block  between  the  80-feet  and 
100-feet  levels  is  the  only  quantity  of  ore  left  in  the  No.  1  workings.  A 
prospecting  drive,  known  as  "  Hall's  Folly,"  was  carried  100  feet  to  the  north- 
north-east  of  the  main  fault,  at  the  northern  extremity  of  this  ore  body,  in 
unsuccessful  search  of  other  bodies.  Much  broken  country,  carrying  an  ounce 
of  silver  per  ton,  similar  in  appearance  to  the  highly  argentiferous  country 
beside  No.  4  bodv,  was  met  30  feet  north  of  the  fault. 

At  the  150-feet  level  the  ore  was  worked  over  a  length  of  85  feet  and  n 
width  of  from  1  to  20  feet,  but  for  only  20  feet  below  the  level  where  it  showed 
signs  of  '*  tonguing  out."  The  body  was  thought  to  have  pinched  out  here, 
but  miners  believe  the  small  body  on  the  300-feet  level  is  the  same.    The  ore 
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is  here  broken  up  by  floors  dipping  south-west,  and  similar  in  their  occurrence 
to  those  in  the  country  north  of  the  main  shaft.  The  sulphides  from  this  body 
Averaged : — 

Silver  16  oz.  per  ton 

Q-old  ...         ...  1  dwt.     „ 

Silica  26*86  per  cent . 

Sulphur        27-83         „ 

Iron  2457         „ 

Zinc  ...         ...     11*40        „ 

Lead  6*46        „ 

Copper        2*20        „ 

Manganese  dioxide  1'19        „ 

100-00 

The  ore  is  composed  of  dense  galena  and  blende  with  patches  and  bands  of 
pyrite  and  chalcopyrite.  A  slight  amount  of  poor  quartzose  gossany  ore  is  now 
being  got  from  the  No.  1  body,  for  fetling  purposes  in  the  reverberatory 
furnace.  A  few  small  bunches  of  ore  occur  along  the  main  fault  between  No.  1 
:and  No.  2  ore  bodies. 

A  strange  body  of  ore  came  in  at  170  feet  depth,  within  a  few  feet  of  the 
No.  1  lode,  and  was  followed  up  from  the  200-feet  level,  on  the  northern  side 
of  the  fault  cutting  off  No.  1. 

On  the  200-feet  level,  50  feet  north-north-west  of  No.  2  shaft,  a  strong 
formation  on  a  good  fissiu'e  striking  north-north-east  has  been  taken  to  be 
the  No.  1  body,  but  in  the  face  of  a  drive  running  north-west  from  the  shaft 
there  is  now  a  strong  emission  of  carbon  dioxide  gas.  No.  1  body  having  been 
"  leady  "  and  gaseous,  it  is  expected  that  it  will  be  found  by  continuing  the 
drive. 

Ore  Body  No,  2. — No.  2  shaft,  100  leet  east  by  south  of  No.  1  shaft,  was 
begun  with  the  idea  of  striking  the  Mo.  J  ore  body  at  a  depth,  and  unexpectedly 
8.truck  the  No.  2  body,  which  did  not  actually  reach  the  surface,  though 
afterwards  worked  to  within  a  few  feet  of  it.  It  is  now  317  feet  deep,  and  used 
as  a  main  liauling  shaft,  because  of  its  central  position;  its  dimensions  above 
the  200-feet  level  are  9  by  3  feet,  but  below  that  11  by  4  feet,  the  intention 
being  to  strip  down  the  upper  part  when  opportunity  occurs. 

The  body  near  the  surface  had  a  length  of  65  feet  with  an  average 
width  of  5  feet,  while  on  the  56-feet  level  it  had  a  total  length  of  110  feet, 
with  a  width  of  2  to  10  feet.  The  southern  half  was  gossan  to  80  feet 
-depth,  the  northern  to  only  45  feet,  the  two  parts  being  supposed  to  be 
separated  by  the  main  fault.  The  oxidised  condition  of  the  southern  portion  is 
probably  due  to  the  slightly  crushed  nature  of  the  country  there.  The  slate 
pebbles  found  in  the  ore  here  may  possibly  be  the  harder  uncrushed  parts  of 
the  original  country.  The  sudden  variations  in  the  size  of  the  ore  bodies  is 
strongly  marked  on  this  level,  where  the  ore  suddenly  increases  from  1  or  2 
feet  to  6  feet  in  thickness  at  one  of  the  "  floors." 

On  the  100-feet  level  the  body  abuts  against  the  fault,  and  averages  6  feet 
in  width  for  60  feet  from  the  shaft,  beyond  which  the  drive  was  continued 
15  feet  further  south,  on  formation,  with  occasional  bunches  of  ore  in  clay  slate. 
The  crushed  country  to  the  east  carries  a  little  silver.  The  ore  near  the 
shaft  is  fissile,  and  the  laminae  run  in  to  the  south-west  (elsewhere  they  bend 
to  the  south-east),  and,  therefore,  there  is  reason  in  believing  the  main  fault  is 
not  here,  but  further  north.  On  the  southern  side  of  the  shaft  small  lenses 
have  been  followed  for  100  feet,  which,  when  bearing  ruby  silver  ore,  often 
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contain  over  40  oz.  silver  per  ton.  The  numerous  lenses,  the  formation  oak 
the  fissure,  and  the  blaok  shaley  nature  of  the  country,  all  indicate  the  presence* 
of  another  ore  body  here.  A  winze  sunk  to  the  150-feet  level  proved  several 
overlapping  lenses. 

Tlie  No.  2  ore  body  was  not  worked  below  130  feet  depth,  though  the- 
formation  continues,  the  crushed  country  10  feet  west  of  the  No.  2  shaft  on 
the  150-feet  level  being  believed  to  be  the  same.  A  formation  occurs  at  the- 
shaft,  with  veins  and  lumps  of  ore,  and  has  been  driven  on  to  the  south  and 
south-east 

A  small  ore  body,  assumed  to  be  No.  2,  was  struck  40  feet  south-south-west 
of  the  siiaft,  on  the  300-feet  level.  It  carries  from  3  dwt.  up  to  2  oz.  gold  per 
ton. 

The  country  on  the  west  side  of  the  southern  portion  of  the  ore  body  is 
strongly  slickensided. 

Ore  Body  Xo,  S. — ^The  No.  3  shaft,  240  feet  south-south-east  of  No.  1 
shaft,  was  begun  on  a  small  outcrop  of  gossan  70  feet  long  and  1  to  8  feet 
wide,  but  the  large  amomit  of  water  in  the  lode  prevented  exploitatioiir  itir 
several  yearH.  When  the  water  was  finally  overcome,  the  deposit  proved  td 
contain  some  of  the  richest  ore  yet  found  there,  and  has  now,  in  cohseqfueiM, 
been  worked  oui. 

At  the  50-feet  level  the  body  is  100  feet  long,  and  up  to  30  feet  wide;  k 
strong  fissure  connects  the  body  with  the  main  fault  100  feet  distsmt. 
Lenticular  masses  of  quartz,  probably  older  than  the  ore,  occur  on  the  eastern 
side  of  the  deposit  at  the  60-feet  level.  As  the  ore  body  pitches  towards  the 
north,  the  southern  end  passes  through  the  shaft  at  90  feet  depth  at  the  water 
level. 

On  the  90-feet  level  the  ore  was  20  feet  wide  a  little  north  of  the  shaft, 
but  it  gradually  contracts  to  the  faulted  face,  60  feet  from  the  shaft,  where  the 
country  is  considerably  veined  with  translucent  selenite.  The  country  there  is 
a  pebble-bearing  clay  slate,  with  all  the  appearance  of  a  "  crush  conglomerate."^ 

At  the  150-feet  level  ore  occurs  at  the  north-east  comer  of  the  No.  2  shafts 
and  also  in  the  shaft,  but  its  relation  to  the  other  deposits  cannot  be  seen. 
The  No.  3  Imdy  is  130  feet  long  and  5  feet  wide  on  this  level,  and  is  reached! 
by  a  crosscut  from  the  No.  2  sliaft.  The  ore,  10  to  12  feet  in  width,  has  been 
stoped  right  to  the  surface  from  the  level :  that  underfoot  is  siliceous,  and! 
worth,  as  fur  aa  known,  only  £2  a  ton,  but  will  be  made  available  as  a  flux, 
and  in  working  may  be  fomid  to  contain  rich  ore.  A  long  tongue  and  several 
small  lenses  were  followed  by  a  prospecting  drive  to  the  south ;  these  lenses  of 
ore  occur  between  the  lamina^  of  the  slate,  which  are  themselves  often  converted 
into  ore,  and  may  be  due  to  the  deposition  of  the  ore,  for  they  are  not  found 
elsewhere.  Tlie  drive  was  carried  on  along  the  eastern  wall  for  some  distance 
south  of  the  main  body. 

Work  is  now  being  carried  on  at  190  feet  depth,  where  there  are  10  feet 
of  sulphides,  and  towards  the  south  12  inches  of  clay  on  the  hanging-wall 
carrying  10  oz.  silver.  One  man  during  the  twelve  months  prior  to  October 
had  broken  down  400  tons,  and  is  now  stoping  upwards.  The  country  here  is 
massive  grey  clay  slate :  on  the  east  it  is  shattered,  graphitic,  and  clay-stained. 

The  ore  on  the  200-feet  level  was  struck  by  driving  40  feet  south  of  the 
No.  2  shaft,  when  strong  gas  was  emitted  by  the  ore  body.  The  body  has 
quite  lately  l>een  proved  within  a  few  feet  of  the  shaft.  Ore  has  been  proved 
for  40  feet  under  the  200-feet  level.  It  is  30  feet  wide  in  one  place  (10  feet  of 
which  is  poorV  but  within  30  feet  it  pinches  to  1  foot,  and  varies  from  6  to  13 
inches  to  the  winze  160  feet  south  of  the  shafts  beyond  which  the  formation 
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still  continues.  Ruby  silver  was  first  found  in  the  northern  part  of  the  body 
here,  and  54 -oz.  ore  is  still  underfoot.  A  winze  30  feet  deep  has  been  sunk  on 
2  feet  of  ore  near  the  end,  and  proves  that  the  ore  at  that  depth  is  widening- 
towards  the  north. 

The  country  on  this  level  is  strongly  graphitic.  Some  trouble  is  now  foundf 
in  identifying  the  main  fault  on  this  level,  it  having  formerly  been  held 
that  it  passed  within  2  feet  north  of  the  shaft,  but  there  is  reason  for 
believing  that  the  fault  lying  15  feet  north  of  the  shaft  is  the  main  one,  in 
which  case  the  few  hundred  tons  of  ore  north  of  the  shaft  may  be  on  the  usual 
(the  southern)  side  of  the  fault.  Numerous  lenses  have  been  worked  out 
between  the  200  and  100  feet  levels  on  the  north  side  of  the  shaft.  A  fault 
running  to  the  north-west  from  the  shaft  proved  to  have  several  ore  bodies  on 
the  northern  side,  one  of  which,  at  50  feet  from  the  shaft,  was  followed,  and 
led  to  the  discovery  of  several  other  lenses. 

Considerable  prospecting  has  been  undertaken  on  this  level  along  the* 
fault  north-west  of  the  main  shaft,  in  search  of  Nos.  1  and  4  ore  bodies,  but 
only  formations  were  found,  the  latter  gaseous.  The  formations  will  be  fiirther 
prospected  by  drives  to  the  south,  as  the  ore  is  generally  not  well  developed 
near  the  main  fault. 

A  main  winze  in  the  central  part  of  the  body  passes  at  240  feet  depth  out 
of  the  No.  3  body  into  another  coming  in  from  the  south  (the  big  body  on  the 
300-feet  level).  The  latter  is  being  driven  on  to  the  south  at  the  250-feet 
level,  and  is  widening  out  in  that  direction.  The  ore  is  very  fine-grained,  andl 
contains  lenses  of  graphitic  slate.  Work  is  also  going  on  in  the  No.  3  body,  on 
the  same  level,  showing  it  to  increase  from  6  feet  on  the  south  to  15  feet  on 
the  north,  of  which,  however,  8  feet  is  zinciferous  (45  per  cent.  zinc).  In  the* 
face  is  a  strong  fis8m*e — the  main  fault — near  which  ruby  silver  occurs  in  the- 
ore,  causing  it  sometimes  to  yield  110  oz.  of  silver  per  ton.  The  deposit  here 
has  good  walls  dipping  east,  that  on  the  western  side  being  strongly 
slickensided. 

The  large  body  of  ore  on  the  300-feet  level  was  struck  50  feet  south  of  the- 
main  shaft  by  a  crosscut,  which,  after  passing  through  foliated  carbonaceous 
clay  slate  with  irregularly  folded  liunps  of  calcite,  gradually  entered  highly 
zinciferous  ore,  of  which  there  are  10  feet  still  standing.  The  "smelter  ore," 
carrying  30  oz.  silver,  was  then  proved  to  be  30  feet  wide,  but  the  ore  pinched 
out  within  50  feet  to  the  south,  though  the  formation  continues,  and  appears  to 
be  increasing  in  size ;  the  edge  pitches  south,  an  unusual  thing  in  this  mine.  It 
was  not  worked  northwards  towards  the  fault  because  its  value  decreased.  The* 
ore  is  now  being  shot  down  from  the  stopes  above  already  referred  to.  A 
crosscut  was  continued  25  feet  to  the  east,  in  search  of  another  body,  but 
except  water,  lime,  and  ironstains  (promising  signs  here)   nothing  was  found. 

Another  body  of  ore  was  found  by  following  a  fault  about  20  feet  to  the* 
north-north-west  of  the  shaft;  it  contains  ruby  silver,  and  is  the  richest  in  lead 
in  the  mine.  Ore  is  now  being  broken  down  here.  The  same  slickensided 
graphitic  fault  with  foliated  country  was  followed  to  the  south-east,  but  only 
small  lenses  of  ore  were  found.  Driving  is  still  being  carried  on,  the  large^ 
quantity  of  chalybeate  water  being  a  most  encouraging  sign. 

Ore  Body  No.  ^. — The  No.  4  shaft,  110  feet  north-north-west  of  No.  1 
shaft,  was  sunk  after  the  discovery,  in  1896,  of  the  No.  4  ore  body  by  a  drive, 
a  chain  in  length,  along  the  fault  from  No.  1  ore  body.  The  ore,  the  gossan 
portion  of  which  carried  50  oz.  silver  per  ton,  did  not  reach  to  t»rithin  35  feet 
of  the  surface.  With  the  exception  of  a  little  sulphide,  the  body  is  now  worked" 
out.  The  average  length  of  the  body  was  30  feet,  and  the  widtft  3|  feet,  btrtr 
on  the  southern  and  eastern  side,  above  the  irate(i<-I^el,  tfie"  broken  country 
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-for  3  feet  from  the  lode  averaged  50  oz.  of  silver  per  ton,  but  contained  up  to 
90  oz.  per  ton.  This  argentiferous  country  was  discovered  by  working  away 
auriferous  siliceous  flux  adjacent  to  it;  and  very  often  it  was  impossible  to 
tell,  except  by  assay,  whether  the  material  was  silver-bearing  or  not. 

At  the  30-feet  level  a  strong  ''  pug  "  fault,  striking  north-north-east,  and 
idipping  1  in  3  to  the  west-north-west,  bounds  the  deposit  on  the  south.  At  the 
south  end  of  the  50-feet  level  2  feet  of  12-oz.  sulphide-bearing  coimtry  has 
.been  left  for  the  present.  The  change  from  gossan  took  place  at 
80  feet  depth.  At  the  northern  end  the  face  is  15  feet  wide,  strongly  copper- 
stained  siliceous  gossan  and  sulphide  ore,  with  partly  replaced  "  augen  "  (ore) 
slate.  Innumerable  small  irregular  bunches  and  veins  of  ore  pass  into  the 
x;ountry  from  this  body.    The  ore  pinched  to  a  small  vein  at  90  feet  depth. 

Intermittent  prospecting  with  a  1-inch  handpower  diamond  drill  is  going 
on  for  the  body  on  the  1 50-feet  level.  The  hole  (now  8  feet  in),  is  being 
put  in  diagonally  from  the  drive  on  the  main  fault,  50  or  60  feet  from  the 
No.  1  body,  to  catch  the  formation  exposed  20  feet  further  along  the  drive,  the 
hope  being  that  ore  may  be  developed  as  usual  at  some  distance  from  the 
main  fault.  This  formation,  which  is  accompanied  by  a  body  1  to  3  feet  thick 
of  sulphide  and  quartz,  bends  round,  and  follows  the  fault  for  10  feet  to  the 
nortli-west.  Beyond  that  the  fault  continues  without  "  pug,"  mineral,  or 
graphite,  and  with  no  sign  of  other  ore  body.  Lawson's  drive,  only  20  feet 
beyond,  struck  the  fault  in  a  similar  condition,  so  that  this  end  seems  least 
favourable  for  ore  bodies. 

This  body  was  never  highly  zinciferous,  but  was  rich  in  lead  and  silver, 
.one  lot  of  1,000  tons  of  ore  yielding  a  total  of  70,000  oz.  of  silver. 

Shaft  No.  5. — The  No.  5  shaft,  known  as  the  Long  Drop,  lies  260  feet 
•south-east  by  east  of  No.  1  shaft,  and  is  80  feet  deep.  A  fissiu-e — probably 
parallel  to  the  main  fault  of  the  mine,  and  \\  chains  to  the  north — ^was  struck, 
but  no  ore  was  found. 

Besides  these  shafts  a  main  mullock  pass,  a  chain  north  of  the  No.  3  shaft, 
connects  the  300-feet  level  with  the  surface. 

Lawsoii's  Shaft. — This,  the  only  other  shaft  in  the  immediate  vicinity,  is 
just  outside  the  lease,  200  feet  north-north-west  of  No.  1  shaft.  It  is  71  feet 
deep,  with  a  crosscut  20  feet  long  to  the  fault  on  the  north.  No  ore  was  found 
here. 

A  small  patch  of  lead  carbonate  ore  occurred  on  the  surface  between 
Nos.  1  and  4  shafts.  It  worked  out  at  30  feet  below  the  surface,  where  it  came 
;against  the  main  fault. 

There  are  rumours  of  a  specimen  having  been  found  in  situ  in  the  early 
days  near  where  the  smelters  now  stand,  and  prospecting  may  yet  be  done 
there.  A  little  ore  was  also  found  in  the  north-west  comer  of  M.  L.  54,  but 
cut  out  in  the  trench. 

(1i)  Treatment. 

The  mine  being  situated  on  a  long  slope  above  the  Severn  River  flats,  there 
has  been  no  difficulty  in  arranging  the  surface  plant.  The  ore  raised  is  run  in 
the  trucks  on  an  overhead  tramway  and  tipped  on  to  an  upper  grizzley  (1-inch 
bars  with  2-inch  spaces),  over  a  second  (IJ-inch  by  |-inch  bars  and  1-inch 
spaces).  A  very  small  proportion  of  the  fines  from  the  grizzley  (3  to  6  cwt.  to  a 
charge),  is  sent  to  the  smelter,  a  small  quantity  is  spread  over  the  roast 
heaps,  and  the  greater  part  goes  to  a  spoil  heap,  now  containing  about  1,500 
tons,  to  treat  which  it  is  considered  a  mechanical  roaster  will  be  necessary. 
"There  have,  in  fact,  been  rumours  lately  of  the  company  undertaking  the 
erection  of  a  roaster  for  this  ore. 
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Roast. — ^The  coarser  and  medium  ore  from  the  grizzley  is  then  trucked 
directly  along  a  tramline  running  over  roast  heaps,  and  tipped  as  necessary. 
These  roast  heaps  or  kilns  as  they  are  called,  are  built  up  over  2  feet  of 
firewood.  The  coarsest  material  (from  the  upper  grizzley),  is  first  thrown  down 
to  a  depth  of  4  feet,  and  then  the  ore  caught  on  the  second  grizzley  is  tipped 
and  knapped  down  and  spread  out  by  a  gang  of  four  men.  This  is  then  covered 
by  a  thin  layer  of  fines  to  choke  the  draughts  and  prevent  fusion  of  the  ore, 
which  is  extremely  likely  to  occur,  owing  to  the  short  time  available  for  the 
roast.  The  heaps  are  15  yards  long,  5  yards  broad,  and  6  feet  deep,  and 
contain  on  an  average  500  tons  of  ore.  Quite  lately  is  has  been  made  the 
practice  to  roast  the  siliceous  and  basic  ores  separately,  no  extra  cost  being 
entailed,  as  tho  ores  generally  occur  in  separate  parts  of  the  deposits.  One 
heap  of  basic  ore,  containing  about  630  tons,  was  burning  during  my  visit; 
another  of  basic  and  one  of  siliceous  ore  had  been  roasted,  and  a  fourth  of 
siliceous  ore  was  being  prepared.  The  total  in  the  heaps  then  amoimted  to 
1,500  tons. 

The  roast  takes  from  two  to  three  months,  the  sulphur  contents  being 
reduced  from  28.5  to  14  per  cent.  Heap-roasting  here  costs  about  2s.  per  ton 
of  ore  (when  employing  four  men  on  the  heaps),  and  to  this  amount  the 
firewood  (obtained  at  10s.  per  cord)  contributes  4|d.  When  the  roast  is  over 
it  is  often  necessary  to  blast  down  parts  of  the  heap,  owing  to  fusion  having 
taken  place. 

Reverberatory  Furnace, — The  roasted  ore  is  carted  to  the  trucks  and 
trammed  to  the  reverberatory  furnace,  into  which  it  is  charged  from  above. 
The  furnace  has  a  single  hearth,  and  takes  a  total  charge  of  84  cwt.  (of  which 
14  cwt.  is  lime,  with  an  occasional  addition  of  iron  ore).  This  is  put  through  in 
six  or  seven  hours,  making  a  total  of  about  15  tons  a  day.  The  slags  now 
being  produced  contain  only  2  oz.  silver  per  ton,  and  the  manager  is  confident 
that  that  amount  could  be  reduced  by  a  longer  run,  which  would,  however, 
result  in  no  actual  saving. 

An  attempt  has  been  made  to  liquate  from  the  old  chrome  (hearth)  lining, 
when  broken  up,  some  of  the  rich  matte  absorbed  by  it ;  but  after  the  liquation 
it  still  contained  150  oz.  silver,  so  an  attempt  was  made  to  slag  off  the  chromite 
by  the  addition  of  silica.  It  was  found  that  for  the  operation  to  be  a 
commercial  success  it  will  have  to  be  done  in  a  blast  furnace. 

In  the  operation  of  smelting  the  zinc  is  wasted,  but  the  lead,  silver,  gold, 
and  copper  are  saved  to  a  greater  or  less  extent.  A  parcel  of  matte  shipped 
in  September  last  ran  over  1,000  oz.  of  silver  per  ton,  and  the  average  content 
of  gold  is  1  oz.  6  dwt.  per  ton  (though  only  a  few  pennyweights  in  the 
ore),  amounting  to  500  or  600  oz.  a  year.  The  following  averages  of  analyses 
made  by  Mr.  Leon  Meston  during  1900  are  the  latest  available  for  the  whole 
process : — 


Sulphides. 

Boasted  Ore. 

Matte. 

Gangue(SiOj) 

Iron        

Lead      

Zinc       

Sulphur 

Copper 

Alumina,  loss,  &c 

Silver     

14-20 
16-14 
13-08 
25-30 
28-50 
1-083 

26-38  oz.  per  ton 

21-43 
14-07 
10-70 
24-66 
13-87 
1-296 
13-974 

Trace 

5-55 

39-30 

2-33 

19-136 

31-50 

1-89 

98-3a3 

100-00 

99-676 
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Later  analyses  of  the  ore  (also  by  Mr.  Meston)  show  that  the  calcium  carbonate 
amounts  to  less  than  1  per  cent.,  alimiina  to  5  per  cent.,  and  arsenic  a  trace 
only;  also,  that  during  1900,  1901,  and  1902  the  amount  of  silica  gradually 
decreased,  the  iron  decreased  nearly  30  per  cent.,  the  zinc  slightly  increased, 
the  lead  decreased,  and  the  copper  increased  very  slightly.  In  connection 
with  the  above  analyses  it  may  be  of  interest  to  give  the  smelting  returns  for 
the  year  1901.  These  have  been  placed  at  my  disposal  by  Mr.  H.  A.  Stokes, 
who  was  then,  general  manager : — 


Ore  Smelted. 

Flux. 

Matte. 

SilTer. 

Gold. 

Lead. 

Copper. 

2696*99  torn  ...< 

72*45 
1*60 

Tons. 
4 
87*65 

•  •  • 

Oz. 
2,144 
47,440 
@2b.  3d. 

Os. 
2 
59 
@£4 

Tons. 
1*52 
22 

•  ■  • 

Tons. 

1*29 
26-5 
@£55 

2696*99  tons 

78*96 

87-55 

£5,337 

£236 

22 

£1.467  10s. 

The  furnace  ran  243  days  in  the  year  on  heap-roasted  sulphide  ore.  The 
''  matte  fall  '*  was  3.36  per  cent.,  and  a  concentration  from  29.73  tons  of  ore  was 
made  to  1  ton  of  matte. 

The  total  smelting  costs  for  1901,  including  superintendence,  labour  (nine 
men),  fuel,  flux,  stores,  ore  carting,  freight-s,  and  bank  and  insurance  charges, 
amounted  to  £1  2s.  lOd.,  the  grand  total  (mining  and  smelting)  per  ton  of 
ore  raised  being  £2  7s.  6d. 

A  new  reverberatory  furnace  is  now  being  erected.  The  diameters  of  the 
hearth  will  be  16  and  30  feet — area  362  square  feet — making  it  one  of  the 
largest  copper  furnaces  in  Australia,  its  estimated  capacity  being  25  tons  a 
day.  The  hearth,  which  has  a  fall  of  6  inches  in  the  30  feet,  is  built  of  a 
coiu'se  of  firebrick  on  two  courses  of  ordinary  brick,  above  concrete,  supported 
by  three  arches,  through  which  a  current  of  air  will  circulate  for  the  double 
purpose  of  cooling  the  hearth,  and  of  becoming  heated  itself  before  admission 
to  the  furnace.  The  roof  will  be  4  feet  above  the  hearth  at  the  upper  end, 
and  3  feet  6  inches  at  the  lower.  The  fire  grate  will  be  5  feet  in  length.  The 
furnace  will  have  three  side  doors  for  ravelling,  and  a  tap-hole  at  the  lower 
end.  On  the  sides  where  the  matte  touclies  will  be  a  lining  of  chrome-brick, 
in  the  making  of  which  a  considerable  amount  of  experimental  work  has  been 
done. 

The  chromite  is  obtained  from  Wyalda,  in  New  South  Wales,  35s.  a  ton 
being  paid  for  it,  delivered  at  Inverell  Railway  Station.  This  involves  a  train 
journey  of  472  miles  to  Stanthorpe  (at,  say,  Id.  per  ton  mile),  and  then  cartage 
over  50  miles  to  the  mine  (at  SOs.  per  ton  of  back  loading,  otherwise  £2  a 
ton).  The  hardest  and  least  friable  brick  thus  far  has  been  obtained  by  the 
ignition  of  a  mixture  of  chromite  and  talc  (?)  obtained  in  the  mine,  but,  as  the 
supply  of  the  latter  mineral  was  soon  exhausted,  recourse  had  to  be  taken  to 
ordinary  clay,  the  best  results  with  which  were  from  a  mixture  of  75  per  cent, 
chromite  and  25  per  cent.  clay. 

•  ■  ■ 

Blast  Furnace. — A  small  blast  furnace  was  erected  in  1900,  owing  to  the 
then  high  price  of  lead  (£17  9s.  per  ton)  to  treat  the  old  reverberatory  furnace 
slags,  which  it  has  been  calculated  could  be  made  to  pay  with  the  price  at 
£13  10s.  By  the  time  the  first  shipment  was  ready  the  price  had  fallen  to 
£11,  and  operations  were  then  suspended.  The  slags,  of  which  there  is  an 
accumulation  of  many  thousand  tons,  contain  from  4  to  5  oz.  silver,  11  to 
1 4  per  cent,  lead  (the  latter  from  the  oxidised  ore),  and  20  per  cent,  zinc; 


% 


35 

3,721  tons  of  slag,  with  21  tons  of  ore,  were  put  through  during  1901  (163 
working  days),  the_  actual  contents  being  7.7  oz.  silver,  11 J  per  cent,  lead, 
14.6  per  cent.  ZnO,  and  34  per  cent.  Si  Og,  requiring  1,414  tons  of  limestone 
(at  6s.  per  ton  delivered),  and  399  tons  of  ironstone  flux  (at  10s.  per  ton, 
delivered  at  works).  As  a  result,  33J  oz.  gold,  28,896  oz.  silver,  8^  tons  copper, 
and  188^  tons  of  lead  were  saved,  at  a  profit  up  till  December,  when  the 
market  fell. 

The  furnace  contained  a  novel  feature  in  its  water-jacket  (Hickson's 
idea),  which  consisted  of  3-inch  iron  pipes  coated  with  clay.  These  pipes  were 
built  up  in  the  form  of  a  rectangular  spiral  for  a  height  of  4  feet  above  the 
crucible,  and  connected  with  a  reservoir  overhead.  The  water  used  at  that 
time  was  very  impure,  and  it  was  foxmd  that  the  lowermost  pipes  soon  became 
coated  internally,  and  in  consequence  were  burnt  through.  Mr.  Hall  proposes 
as  an  amendment  that  the  pipes,  instead  of  being  all  connected  in  a  single 
spiral,  should  be  built  up  as  separate  rings.  A  number  of  taps  to  regulate  the 
flow  of  water  would  then  be  required,  but  time  might  be  saved  in  case  a  pipe 
had  to  be  removed. 

The  brick  shaft  above  the  jacket  is  10  feet  by  5  feet  in  section,  and  8 
feet  high.  This  is  considered  too  low,  and  the  cause,  owing  to  the  small  blast, 
of  the  comparatively  great  loss  of  metal  in  the  slags — ^viz.,  1  to  2  per  cent, 
lead,  16  dwt.  silver,  and  15  to  20  per  cent.  zinc.  The  blower  in  use  was  capable 
of  giving  5,000  cubic  feet  of  air  per  minute  at  a  pressure  of  5  lb.,  but  the 
actual  pressure  used  was  from  6  oz.  down  to  2  oz.  There  were  7  tueyeres  on 
each  side  of  the  furnace. 

Another  unusual  feature  of  the  work  here  was  the  use  of  coal  instead  of 
coke,  it  having  been  proved  to  give  a  cleaner  lead  slag  than  coke,  and  with  a 
consumption  only  4  per  cent,  greater.  The  coal  was  obtained  from  Fraser's 
Creek,  near  Ashford,  in  New  South  Wales,  30  miles  distant  from  the  Spur,  a 
lease  being  held  by  the  Silver  Spur  Company.  The  cartage  to  the  smelters 
amounted  to  25s.  per  ton.  The  ash  varies  from  6  to  20  per  cent.,  and  the 
carbon  averages  62  to  63  per  cent.,  though  it  runs  up  to  70  per  cent.  The 
following  section  is  shown  on  the  company's  plan : — 


Ft.  In. 

Hard  coal  (hanging-wall),  worked  for  smelter 

9    0 

Friable  coal  (white  anh),  for  smithy 

9    0 

Hard  coal            

9    6 

Shale,  with  coal  bands  ^        

8    0 

Hard  coal 

6    6 

Coal           

1  10 

Shale 

6    0 

The  seams  dip  1  in  2  horizontal,  and  have  been  worked  to  62  feet  depth. 

Coal  occurs  also  at  Bonshaw,  nearer  Silver  Spur,  but,  like  the  country,  it  is 
crushed  and  contorted,  and  contains  much  pyrite. 

Pyritic  Smelter, — Before  opening  out  on  the  300-feet  level  it  was  expected 
that  the  ore  there  would  be  much  poorer  in  silver,  and  presumably  in  zinc 
also,  than  that  above.  A  modem  pyritic  blast  furnace  was  therefore  installed, 
but  before  arrangements  were  quite  complete  for  making  a  start,  it  was  found 
that  very  little  decrease  had  taken  place  in  the  value  of  the  ore,  the  contents 
now  being  nearly  30  oz.  silver,  12  per  cent,  lead,  and  25  per  cent.  zinc.  It  was 
then  decided  not  to  employ  the  blast  furnace,  the  reason  given  being  that 
one-third  of  the  silver  would  be  lost  by  volatilisation  with  the  lead  fumes,  owing 
to  the  carbonaceous  fuel,  but  the  large  amount  of  zinc  in  the  ore  must  have 
been  a  controlling  factor. 
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The  furnace  included  many  of  the  lastest  improvements,  some  of  which 
were  looked  upon  as  experimental,  and  its  estimated  capacity  is  from  125  to 
170  tons  a  day.  It  is  circular  in  section.  The  crucible  is  lined  for  2  feet  from 
the  base  with  chrome  brick,  above  which  is  2  feet  of  a  hollow  air-cooled 
casting,  and  then  2  feet  6  inches  water-jacket,  surmounted  by  a  brickwork 
shaft  5  feet  in  height.  The  firebrick-lined  tueyeres  (Austin's  patent),  were 
designed  to  act  like  blow-pipes,  producer  gas  (formed  in  a  patent  generator 
consuming  wood),  being  mixed  with  the  blast  air  at  the  moment  of  admission 
to  the  furnace.  The  reducing  fusion  and  most  intense  action  were  thus 
concentrated  at  the  mouths  of  the  tueyeres. 

Another  special  contrivance  is  the  feeding  apparatus,  also  designed  by 
Austin,  to  obviate  premature  fusion  of  the  charge  at  the  mouth  of  the  furnace. 
By  it  the  flux  is  charged  at  the  circumference  of  the  furnace,  and  the  ore  in 
the  centre;  the  centre  is  practically  gastight,  owing  to  the  fusion  of  the  ore. 
Fumes  and  gases  were  to  be  taken  off  below  the  charging  floor,  and  conducted 
to  a  settling  flue,  IJ  chains  long  and  6  feet  across,  before  passing  to  the  stack. 

Fuel  and  Flures. — The  immediate  vicinity  of  the  mine  is  now  stripped  of 
timber,  and  the  getters  have  sometimes  to  go  several  miles  for  the  necessary 
material. 

The  lime  for  flux  and  building  purposes  is  obtained  from  two  localities,  the 
one  4  miles  east,  the  other  6  miles  north,  of  the  mine.  At  the  latter  place 
ironstone  also  occurs,  and  there  is  good  timber  in  the  same  direction,  but  a 
stiff  climb  of  400  feet  from  the  mine  on  to  the  tableland  2  miles  distant, 
rather  handicaps  the  locality. 

On  Hughes'  selection,  4  miles  east  of  Silver  Spur,  are  two  main  lime- 
stone outcrops.  The  southern  has  a  width  of  about  a  chain,  and  a  length  of 
2  chains,  striking  a  little  east  of  north.  The  rock  has  a  bluish  colour,  and  is 
marked  with  white  veinlets;  it  assays  94  per  cent,  calcium  carbonate.  No 
mining  or  quarrying  has  yet  been  done,  the  surface  blocks  having  been  simply 
broken  up  and  carted  away.  Two  other  smaller  outcrops  occur  on  the  same 
line,  within  5  chains  to  the  south,  where  the  country  rock  is  slate,  quartzite, 
and  jasperoid.  The  limestone  forms  lenticular  masses,  and  has  no  sign  of 
fossil  remains.  At  the  northern  occurrence  half  a  mile  distant  the  blocks 
outcrop  on  a  flat,  and  are  therefore  less  easy  to  load  than  at  the  southern 
locality.  The  company  pays  2s.  6d.  per  ton  for  breaking  the  stone  and  carting 
it  in  to  the  mine. 

The  limestone  area,  6  miles  north  of  the  Spur,  is  at  least  a  mile  in 
diameter,  the  rock  outcropping  at  inter  \rals  over  a  wide  flat,  now  covered  with 
a  dense  growth  of  weeds,  rendering  it  impossible  to  determine  the  exact 
extent.     The  area  includes  slates  and  ironstones. 

The  main  ironstone  outcrop  is  6i  miles  north  of  the  Mine.  It  consists  of 
three  lenticular  masses,  sepa^'ated  by  a  few  feet;  the  central  is  1  chain  long 
and  10  feet  wide,  that  on  the  east  is  6  feet  long  and  2  feet  wide,  that  on  the 
west  6  feet  long  and  3  feet  wide.  Their  strike  is  north-west.  The  central 
outcrop  stood  6  feet  above  the  ground,  but  several  hundred  tons  have  been 
removed  from  it  for  flux.  The  greater  part  of  the  ore  is  brown  limonite,  but 
crystalline  magnetite  is  also  sometimes  found :  parts  of  it  are  full  of  grains  of 
quartz,  particularly  on  the  eastern  side,  where  it  has  a  brecciated  structure. 

Calcareous  sinter  occurs  between  the  eastern  and  central  outcrops,  but  the 
country  rock  cannot  be  seen  because  of  abundant  red  soil  and  thick  vegetation. 
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A  shaft  has  been  sunk  10  yards  south-west  of  the  deposit,  and  passes 
through  slickensided  clay  slates  to  a  depth  of  50  feet.  It  was  sunk  in  order  to 
prospect  the  lode  for  copper,  because  of  a  few  stains  on  the  surface,  a  crosscut 
being  carried  from  the  bottom  to  the  lode,  but  a  large  amount  of  water  coming 
in  the  shaft  had  to  be  abandoned.  Sinking  on  the  ore,  though  more  expensive, 
would  have  given  some  knowledge  of  the  deposit.  It  is  very  unlikely  that  any 
quantity,  more  than  a  unit  or  two  per  cent.,  will  be  found  here.  The  following 
is  an  analysis  by  Mr.  Leon  Meston  from  a  12-ton  lot: — 

Fe,  Os      85*22— 1.«.,  Fe  =  59-66 

FeO 

MnO„  &c.        ...         1-69 

Al,  Os      5*50 

SiOa        4-94 

H,  O        2-65 


100  00 


The  ore  cost  10s.  per  ton,  delivered  at  the  works  (i.e.,  8s.  breaking  and  carting, 
and  2s.  explosives). 

In  conclusion,  I  should  remark  that  I  am  indebted  to  Mr.  E.  Hall,  the 
present  manager  of  the  mine,  for  much  of  the  above  information,  but  I  am 
under  still  greater  obligation  to  Mr.  H.  G.  Stokes,  the  former  manager.  It  was 
understood  from  Mr.  Hall  that  the  workings  have  not  yet  been  surveyed  and 
planned.  Until  the  survey  has  been  made  no  certain  geological  work  can  be 
done  in  the  mine. 

II.— TEXAS  COPPER  MINE. 

Texas  Copper  Mine  lies  2^  miles  west  of  Silver  Spur,  and  was  abandoned 
in  1894,  so  that  the  surface  only  can  now  be  inspected.  The  country  rock  is 
siliceous  clay  slate. 

A  siliceous  gossan  outcrop  containing  a  little  copper  was  first  worked. 
At  60  feet  depth  the  copper  ore  cut  out  and  work  was  stopped.  A  vertical 
shaft  was  then  sunk  on  a  fissure  to  the  north,  and  several  isolated  patches  of 
copper  ore  were  found,  but  nothing  further  was  done  on  the  main  line. 


III.— SILVER  KING  SILVER-LEAD  MINE. 

Silver  King  Silver-Lead  Mine  lies  2  miles  north-north-west  of  Silver  Spur, 
and  was  opened  in  1893.  The  country  rock  is  "knoten"  schistose  slate,  with 
lenses  of  limestone.  The  outcrop  of  carbonates  of  lead  and  copper  in  gossan 
was  30  feet  long  and  up  to  5  feet  wide,  the  ore  having  partly  replaced  a  zone 
of  country  rock.  There  were  no  definini^  walls,  and  the  ore  gradually 
disappeared  at  about  30  feet  depth.  Ore  amounting  to  30  or  40  tons  was 
raised  and  yielded  50  oz.  silver  per  ton,  and  5  per  cent.  lead. 


IV.— SILVER  CROWN  SILVER-COPPER  MINE. 

This  abandoned  mine  lies  4  miles  east  of  Silver  Spur.  Small  pockets  of 
cupriferous  gossan  in  clay  schists,  dipping  80  degrees  to  south-south-east,  were 
found  near  the  surface,  but  galena  and  copper  pyrite  appeared  at  50  feet 
depth.  The  ore  assayed  from  5  to  40  oz.  of  silver  per  ton,  and  14  per  cent,  of 
copper. 

9th  March,  1904. 
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The  following  additional  notes  on  the  condition  of  mining  at  Stanthorpe 
were  made  during  a  short  visit  at  the  end  of  May,  1904. 

GROUND  SLUICING,  SEVERN  RIVER. 

Mr.  Baker,  who  at  the  time  of  my  last  visit  was  preparing  to  work  two 
claims  on  the  bank  of  the  Severn  River,  below  Ballandean,  has  informed  me 
that  before  operations  had  been  going  on  long  enough  to  prove  the  ground  the 
lease  expired,  and  as  an  extension  could  not  be  obtained  the  claims  were 
thrown  idle.    It  is  understood  that  only  a  small  quantity  of  tinstone  was  saved. 

STANTHORPE  PROPRIETARY  TIN  DREDGING  COMPANY. 

Tlie  following  returns  are  from  the  Warden  at  Stanthorpe : — 
January  to  April  (inclusive)  1904       ...         ...     6 J  tons  tinstone. 

Mr.  Martyii  informed  me  that  six  weeks  were  lost  during  the  quarter,  so 
that  the  average  output  of  the  dredger  per  working  week  was  13  cwt.  One 
shift  only  was  working  during  that  time,  but  in  future  three  will  be  kept 
going. 

As  the  result  of  this  measure  of  success  it  was  decided  to  carry  out  certain 
alterations,  and  for  that  reason  the  dredger  has  been  laid  up  since  Easter.  It 
is  expected  that  work  will  not  be  commenced  again  before  the  middle  of  June. 

Among  the  improvement*  now  being  carried  out  on  the  dredger  is  the 
dropping  of  the  top  works  (tables,  launders,  &c.)  two  feet,  allowing  the  drop- 
shoot  to  be  carried  further  under  the  buckets  for  the  purpose  of  catching  sticky 
material  not  thrown  out  immediately  tlie  bucket  passes  the  top  tumbler.  This 
will  also  allow  more  room  on  the  grizzley,  where  "  Martyn's  automatic  hoes  " 
are  to  be  employed.  The  "  hoes  "  consist  of  half-inch  iron  plate,  hung  from 
endless  chain-link  belts,  and  travelling  along  the  bars  in  the  same  direction  as 
the  "  wash,"  but  at  a  greater  speed  (150  feet  a  minute),  the  object  of  this 
addition  being  to  break  up  the  clayey  material  and  force  it  between  the  bars  of 
the  grizzley. 

Another  alteration  is  in  the  sluice-boxes.  Four  only  will  be  kept  on  each 
side,  and  these  have  been  lengthened  to  15  feet,  with  ten  feet  between  centres 
of  the  rake  shafts. 

During  the  last  few  months  two  danis  have  been  constructed  on  Quart-pot 
Creek,  one  about  half  a  mile  above  and  the  other  one  and  a-half  mile  above  the 
dredger.  A  third,  half  a  mile  above  the  last,  is  now  under  construction,  and  it 
is  expected  that  the  three  will  hold  7,000,000  gallons  of  water,  sufficient  to 
supply  the  dredger  for  four  months.  Before  the  construction  of  these  dams 
water  had  to  be  obtained  by  pumping  from  waterholes  in  Quart-pot  Creek  into 
the  Chinaman's  race,  and  the  difficulty  in  obtaining  water  is  held  to  have  been 
the  cause  of  the  sinallness  of  the  above  output. 

It  should  have  been  mentioned  that  Mr.  Martyn,  who  is  now  managing 
the  dredger,  held  it  on  tribute  from  the  company  till  Christmas  last,  and  it 
was  due  to  his  foresight  in  keeping  on  till  this  year,  when  stanniferous  groimd 
was  entered,  that  the  dredger  was  not  dismantled. 
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BROADWATER  PROPRIETARY  TIN  DREDGING  COMPANY. 

Two  of  the  dams  on  this  company's  leases  have  been  repaired  since 
Christmas,  and  the  dredger  has  been  refloated. 

Mr.  Martyn  has  found  that  the  overburden  and  tailings  are  practically 
valueless  (contrast  with  the  Brisbane  Claim,  where  two-thirds  of  the  tinstone 
is  in  the  overburden),  and  they  will  therefore  be  raised  and  deposited  without 
being  passed  over  the  tables.  The  **  wash "  will  then  be  raided,  and  it  is 
expected  that  two  tables  will  be  able  to  cope  with  it.  The  material  resembling 
that  at  "Wylie  Creek,  the  arrangement  of  the  plant  will  be  similar  to  that 
in  operation  there,  but  the  boxes  will  be  longer,  and  will  be  provided  with 
mechanical  rakes  as  on  the  Stanthorpe  Proprietary  dredger. 

PROSPECTING  ON  FOUR-MILE  CREEK. 

Prospecting  operations  have  now  been  completed,  and  though  no  word  has 
been  received  from  the  principals  (Messrs.  Gibbs,  Bright,  and  Company),  there 
seems  to  be  every  probability  of  the  scheme  outlined  above  being  carried  out. 
It  may  be  mentioned  that  ground  carrjung  one  and  a-half  pounds  tinstone  to 
the  cubic  yard  is  the  poorest  that  will  be  worked. 

SILVER  QUEEN  SILVER  MINE. 

This  mine  has  now  been  taken  up  by  the  Messrs.  Baker  Brothers,  who 
have  pumped  out  the  main  shaft  to  the  100-feet  level. 

Sixty  tons  of  the  ore  at  grass  have  just  been  sent  to  Aldershot  for  a  trial 
concentration  by  Wilfley  table.  Mr.  Baker's  own  assays  of  the  ore  on  the 
surface,  after  concentrating  three  to  one,  average: — 

Lead  ...         ...         40  percent. 

Copper        ...         ...  6        „ 

Silver  64  oz.  per  ton. 

This  is  considerably  higher  than  the  return  from  my  rough  surface 
sample  from  the  same  ore  heaps,  and  if  correct,  with  lead  at  £11  10s.  per  ton, 
copper  at  £56  10s.  per  ton,  and  silver  at  2s.  Id.  per  oz.,  the  gross  value  of  the 
concentrates  would  be  £14  13s.  li^d.  per  ton.  Were  the  reduction  company  to 
pay  for  both  lead  and  copper,  which  is  not  very  likely,  the  smelting  charges 
would  reduce  this  amount  by  at  least  one-half  (vide  tariffs),  unless  special 
arrangements  could  be  made.  • 

Mr.  Baker  believes  the  ore  can  be  inined  at  6s.  per  ton,  and  crushed  and 
jigged  for  7s.  a  ton,  and  he  puts  freight  and  cartage  of  the  concentrates  to 
Aldershot  at  £1  15s.  In  my  opinion  mining  costs  would  be  at  least  12b.  per 
ton,  making  the  total  cost  of  a  ton  of  concentrates,  delivered  at  Aldershot, 
£4  128. 

In  case  no  arrangements  can  be  made  with  the  smelters,  it  might  be 
possible  to  save  all  the  metals  and  receive  full  value  by  first  extracting  the 
copper  by  a  wet  process  (for  which  the  ore  seems  to  be  specially  adapted)  and 
then  the  lead  and  silver  from  the  residue  by  smelting. 

2nd  June,  1904. 


By  Authority ;  G^eobob  Abthub  Vafghajt,  Q^overnment  Printer,  Brisbane, 


> 


CEOLOOtCaL  SURVEY  OF  QUEENSLAND. 

Publication   Wo.   190. 


It  BOOE  ID  S.-K 

N'JTEo  ON  THL  TE6TIN0  OF  CENTRAL  QUEENSWNO  COAL. 

:CURRENCE  OF  GOLD   NUQQETa  AT  THE   DEt 

■1CH.l^-T  MORGA'-J 


^ -NCHES  OM 


-^.  NEAR  CHILLAGOE 


jlC    tlJCKfe    Oh    QUEENSLAND,    ANU    (T^   OEOLOtirCA: 
ANCE. 

Br   H     rTHBIlIDOr.   Jn^n.. 


itKfta!' 


DBPABTUSKT    OF    UIHES. 


CEOLOCIC/II.  SURVEY  OF  9I/EENSL/TND. 
Publication  No.  190. 


RECOEX)S.-i^o.   1. 

CONTEXTS: 
(.—NOTES  ON  THE  TESTING  OF  CENTRAL  QUEENSLAND  COAL. 
II.— NOTES   ON    THE  OCCURRENCE    OF  GOLD    NUGGETS  AT  THE    DEE 

RIVER,   NEAR  MOUNT  MORGAN. 
III.— PHOSPHATE-BEARING   ROCKS  IN  THE    ROCKHAMPTON    DISTRICT. 
IV.— THE   IRON    BONUS    COMMISSION  — EVIDENCE   TAKEN    IN    QUEENS- 
LAND, 
v.— NOTES  ON  ASBESTOS  IN  THE  ROCKHAMPTON  DISTRICT. 
VI.— NOTES  ON  THE  GEOLOGICAL  HISTORY  OF  KEPPEL  BAY. 
VII.— ORIENTAL  RUBIES  IN  THE  TATE  RIVER,  NEAR  CHILLAGOE. 
B7   B.    DWBTAH, 

Arrlne  Oor'niiiienl  GtaioeM. 

VHl.-HDN     THE     OCCURRENCE     OF     THE     GENUS     HALYSITES     IN     THE 

PAUtOZOlC    ROCKS    OF    QUEENSLAND,   AND    ITS    GEOLOGICAL 

SIGNIFICANCE. 

By   X.    STBBBIIIOB,    Jnnr., 


I 


LETTER    OF    TRANSMITTAL. 


Geological  Survey  Oificc, 

Brisbane,  19tli  March,  1904. 

Sib, — I  have  the  honour  to  forward,  for  publication  as  a  **  Record,"  Mr. 
Etheridf^e's  "  Notes  on  the  Occurrence  of  the  genus  Halysites  in  the  Palaeozoic  Bocks^ 
of  Queensland,  and  its  Geological  Significance,"  together  with  other  Notes  on  various 
subjects  by  mysi'lf. 

I  have,  &c., 

B.  DUNSTAN, 

Acting  Government  Geologist. 
The  Under  Secretary  for  Mines, 

19th  March,  1904. 
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I.-NOTES  ON  THE  TESTING  OF  CENTRAL    ji^^ 

QUEENSLAND  COAL.  .^  3 


Several  tests  have  been  made  at  various  times  of  the  coal  in  the  Dawson- 
Mackenzie  basin,  and  recently  a  bulk  sample  from  the  mammoth  seam,  near 
the  Mackenzie  River,  has  been  tested  by  Mr.  C.  B.  MacDonald,  the  Coal 
Inspector  for  the  Kail  way  Department.  It  is  stated  in  his  report  that  the 
only  objectionable  feature  in  the  burning  of  the  coal  is  the  formation  of  clinker 
and  some  incrustation  in  the  end  of  the  tube  in  the  firebox.  He  also  'states  that 
the  coal  ignites  readily  and  bums  brightly,  radiating  heat  well,  and  emitting 
no  smoke  when  properly  fired. 

The  tabulated  results  of  the  test,  amongst  other  data,  indicate  that  in  one 
trial  1  lb.  of  coal  evaporated  9.4  lb.  of  water  at  212  degrees  Fahr.,  and  that  in 
another  trial  1  lb.  of  coal  evaporated  9.7  lb.  of  water  under  similar  conditions. 
These  results  are  eminently  satisfactory,  and  compare  favourably  with  the 
English  Admiralty  tests  of  Welsh  coals,  which  Indicate,  under  similar  con- 
ditions, that  on  an  average  1  lb.  of  Welsh  coal  evaporated  about  9  lb.  of  water. 
The  highest  results  in  the  t^sts  was  obtained  fron)  a  coal  which  evaporated 
10.7  lb.  of  water,  but  a  great  number  of  good  Welsh  coals  did  not  evaporate 
even  9  lb.  of  water. 

Coal  from  the  Bluff  has  also  been  tested  by  the  Railway  Department,  but 
Mr.  GraJiam,  for  whom  tlie  tests  were  made,  states  that  the  results  were  not 
satisfactory  owing  to  the  coal  being  taken  too  close  to  a  disturbed  area,  but 
that  it  is  intended  to  proceed  with  the  development  of  the  mine,  and  to  have  a 
bulk  sample  taken  from  the  seam  further  away  from  the  disturbance. 

Coal  from  the  Central  Queensland  Coal  Syndicate's  mine  on  the  Dawson 
River  has  been  tested  by  the  Admiralty  authorties  in  Sydney,  the  results"  of 
which  are  given  in  the  following  table : — 


RESULTS  OF  TRIAL  ON  H.M.S.  "WALLAROO." 
H.M,S.  *' Wallaroo,  "at  Jkrvis  Bay,  29th  Decemser,  1903. 
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<:$ 


Date  of  trial     

Duration  of  trial         

Average  speed 

Coal  per  hour 

Average  coal  used  per  I.H.P. 
Distance  run  per  ton  of  coal 

Revolutions  per  minute        

Average  I.H.P.  

Rate  <>f  combustion 

Deposit  of  soot  in  tubes        

Emission  of  smoke  (see  remarks)    .^ 

Grate  surface  in  use . •.  / 

Percentage  of  ash  and  clinker,  ap- 
•^  proximate 

Maximum  temperature  of  coal  boxes 
under  similar  conditions 

State  of  ship's  bottom  

Draught  of  water  at  beginning  of/ 

vVl&X  ■••  t*«  •••  •••  \^ 

Force  of  wind  ... 

State  of  sea       ...         

Direction  of  wind  relative  to  ship's 

course 

onsumption  per  square  fo  )t  of  grate 

surface  per  hour 


Anthracite  onl}'. 


7  p.ra.  to  9'30  a.m., 

27-28/12/03 

14^  hours 

12-.^4 
44-2  cwt. 
.  2-7  lb. 
5*0  knots 
Sd.  105-48,  Pt.  104-4 
1,827 
Moderate 
.Verj^^ght .  and  of 
"Tgritty  na'ture 
.    :.;:-Sl^ht 
—  •    1,508' 
8-4 

90 

Fairly  clean 

17  ft.   8  in.   aft, 

10  ft.  forward 

4  to  5 

Moderate 

On  beam 

3-28  lb. 


Equal  proportions 

Anthracite  ana 
Osborne  Wallsend. 
Forward  stokehold. 


Anthracite  only. 
Aft  stokehold. 


9*30  a.m  to  7  p.m.  ,  9.30  a.m.  to  7  p.m. 


9i  hours 

12-64 

16-75  cwt. 

2-05  lb. 

5-4  knots 

Sd.  108-8 

1,827 

Moderate 

Very  slight  and  of 

gritty  nature 

Slight 

754 

9-87 

90 

Fairly  clean 

17ft.   Sin.  aft, 

16  ft.  forward 

4  to  5, 

Moderate 

On  beam 

2-5  lb. 


94  honrs. 

12-64 
27-6  cwt. 

3-2  lb. 
5*4  knots. 
Pt.  108-29. 

1,827. 

Moderate. 

Very  slight  and  of 

gritty  nature. 

Slight. 

754. 

10-41. 

90. 

Fairly  clean. 

17  ft.   8  in.   aft, 

16  ft.  forward. 

4  to  5. 

Moderate. 

On  beam. 

41  lb. 


REMARKS. 

(1)  Trial  satinfactory. 

(2)  Conditions: — 

Nofi.  1  and  2  boilers  lit  up  with  the  anthracite  coal;  Nos.  3  and  4  with 
Osborne  Wallseud. 

In  No.  1  boiler  one  fire-bar  was  removed  from  each  tier,  and  fires  were  lit 
12  hours  before  steam  was  required  for  moving. 

In  No.  2  boiler  fires  were  lit  under  normal  conditions  10  hours  before 
steam  was  required. 

Steam  was  showing  in  No.  1  boiler  (sufficient  to  start  circulators)  in 
6i  hours.     Steam  for  connecting  up  No.  2  boiler  was  ready  in  Hi  hours. 

As  soon  as  ship  was  clear  of  harbour,  Nos.  3  and  4  boilers  were  fired  with 
anthracite  coal  only,  and  trial  started  at  7  p.nt 

All  draught  plates  were  removed,  and  steam  was  regulated  by  the  fan 
engines,  the  air  pressure  varying  from  three-tenths  to  five-tenths. 

Fires  were  gradually  thickened  to  about  6  inches,  and  kept  level  by 
using  a  rake. 

It  was  seldom  necessary  to  use  the  })ricker  excepting  in  the  far  corners 
when  fires  looked  dead  from  ash-pits. 

The  fiames  never  extended  more  that  1  to  IJ  feet  over  the  surface  of  the 
fire. 

After  steaming  for  14^  hours  with  anthracite  coal  in  forward  boilers,  an 
experiment  was  tried  with  mixing  tlie  anthracite  and  Osborne  Wallsend  in 
equal  proportions,  with  the  attaclied  results. 

The  aft  boilers  were  steamed  with  anthracite  coal  only  throughout  the  24 
hours.  At  the  completion  the  fire-bars  were  covered  with  a  deposit  of  white, 
powdery  ash,  easily  removed,  and  little  clinker. 

The  clinker  found  was  of  a  solid  nature,  1  inch  to  2  inches  in  thickness, 
which  was  easily  removed,  as  it  was  of  a  brittle  nature. 

Details  of  smoke  were  taken  from  the  bridge  each  hour  during  the  night, 
and  its  density  varied  from  0  to  1. 

When  tlie  niixing  of  coals  was  taking  place  details  were  taken  each  quarter 
of  an  hour  from  each  funnel,  and  .comparisons  made. 

They  varied  from  0  to  2,  and  from  the  general  result  the  emission  of 
smoke  was  practically  nil. 

Jno.  E.  Hewitt,  Captain. 

II/LMTLTON  #1.  CoA I),  Engineer- Lieutenant  (Ringarooma). 

W.  If.  (JrLASSPOLK,  Enginecr-Licutenant  (Walhiroo). 

SUGGESTIONS  BY  ENGINEER-LIEUTENANT  COAD. 

As  this  coal  is  of  a  non-coking  nature,  its  general  adoption  by  itself 
would  appear  impracticable,  as  it  is  only  possible  to  bum  it  under  very  limited 
conditions.  From  past  experience  with  anthracite  coal,  it  is  found  impracticable 
to  force  it  over  ^-inch  air  pressure,  and  likewise  it  is  absolutely  necessary  to 
use  the  fans  while  burning  it.  From  the  results  obtained,  it  would  appear  an 
excellent  addition  to  the  ordinary  volatile  Australian  coal  if  mixed  in  propor- 
tions of  about  three  of  Australian  coal  to  one  of  anthracite;  for  it  is  inferred 
that  the  former  would  aid  the  complete  combustion  of  the  latter,  and  in  the 
process  of  combustion  a  large  proportion  of  smoke  would  be  eliminated. 


From  the  burning  of  this  anthracite  coal,  it  would  appear  to  be  of  much 
the  same  nature  as  that  which  is  obtained  from  South  Wales,  England,  although 
its  chemical  analysis,  as  supplied,  does  not  agree.  This  may  easily  be  accounted 
for  by  the  fact  that  the  analyst  does  not  determine  his  results  in  the  same  way 
as  is  adopted  in  the  Admiralty  Laboratory  at  Cardiff. 

The  following  remarks  on  the  test  were  submitted  to  the  Under  Secretary 
by  myself : — 

"A  review  of  the  above  table  and  notes  thereon  shows  that  the  question  of 
the  Dawson  coal  being  smokeless  may  now  be  dismissed,  as  it  has  been  finally 
and  authoritatively  answered  in  the  affirmative. 

"Regarding  the  combustion  of  the  coal,  there  appears  to  be  no  doubt  that 
it  is  rather  slow  to  ignite,  and  this  nmst  be  taken  as  an  objectionable  feature. 
The  percentage  of  ash  and  clinker  is  satisfactorily  low  in  comparison  with  that 
of  high-class  Australian  coals,  the  latter  sometimes  reaching  double  the  amount 
shown  in  the  above  table. 

"The  crucial  point  about  the  test  is  the  quantity  of  coal  required  to 
produce  a  certain  amount  of  steam  in  a  given  time.  The  amount  of  coal  used 
in  the  Dawson  test  is  very  low,  but  I  am  of  opinion  that  even  better  results 
can  be  obtained  when  the  peculiarities  of  the  coal  are  understood.  The 
engineer-lieutenant  states,  in  effect,  that  the  coal  would  reduce  the  tendency 
of  other  Australian  coals  (which  under  Admiralty  conditions  are  inferior)  to 
make  smoke  if  burned  with  them:  and  as  New  South  Wales  coals  could  be 
obtained  more  conveniently  and  cheaper  than  Dawson  coal  in  the  Dawson- 
Mackenzie  coal  basin,  no  doubt  the  Admiralty  would  welcome  any  coal  of 
special  quality  which  would  help  to  burn  the  coals  they  can  so  easily  and 
cheaply  acquire. 

"So  far  as  the  Central  coals  are  concerned,  two  classes  exist,  and  if  it  be 
necessaiy  to  mix  the  Dawson  coal — which,  by  the  way,  is  distinctly  and 
decidedly  not  an  anthracite — with  a  more  bituminous  coal,  this  later  class  of 
coal  can  be  supplied  either  from  the  Mackenzie  River  coal  or  from  the  Bluff 
on  the  Central  railway,  both  producing  a  more  or  less  caking  coal.  Indeed, 
I  am  of  opinion  that  the  coal  from  the  Mackenzie  and  the  Bluff  would  in 
themselves  produce  results  similar  to  a  combination  of  the  Dawson  and  southern 
coals.  I  would  therefore  suggest  the  next  stage  in  determining  the  qualities 
of  Central  Queensland  coal  should  be  to  have  a  trial  of  the  Mackenzie  or  Bluff 
coal  under  similar  conditions — preferably  the  Mackenzie. 

''  Tine  conditions  laid  down  by  the  Admiralty,  briefly  stated,  are  as 
follow : — 

To  generate  steam  quickly  the  coal  should  bum  quickly.  Water' 
should  be  converted  into  steam  with  a  small  consumption  of  the 
coal. 

The  coal  should  not  be  "bituminous,"  as  such  coal  makes  smoke,  and 
this  is  objectionable. 

The  coal  should  be  dense  and  not  friable,  to  stow  compactly  into 
bunkers,  and  not  to  break  up  by  movements  of  the  vessel. 

It  should  be  to  some  extent  a  caking  coal,  so  that  the  particles  cohere 
when  in  the  furnace — an  advantageous  quality  when  a  vessel  is 
rolling  in  a  gale. 

No  coal  in  the  world  is  known  to  possess  all  these  qualities." 

Judging  from  the  manner  in  which  the  word  ''anthracite"  has  been 
used  recently,  there  seems  to  be  a  misconception  regarding  its  application. 
Even  in  works  of  reference  considerable  confusion  exists  as  to  how  it  should  be 


applied.  The  percentage  of  fixed  carbon  is  constantly  but  incorrectly  being 
used  as  a  basis  to  determine  whether  a  coal  is  or  is  not  an  anthracite.  A  coal 
high  in  fixed  carbon  (say,  90  per  cent.),  and  another  one  with,  say,  60  per  cent., 
might  each  be  a  true  anthracite,  although  between  them  there  is  a  difference  of 
30  per  cent,  of  fixed  carbon.  Of  coals  having  a  low  percentage  of  fixed  carbon, 
an  example  may  be  given  of  one  occurring  at  Hampden,  north  of  Mackay,  the 
composition  of  which  is  as  follows : — 

Moisture  2*4  per  cent. 

Volatile  Hydro^carbons         2*2        „ 

Fixed  Carbon Go'8        ,, 

*^OU  •••  t««  avt  ■••  •••  •••  •••  ttt  *rf«/  \W  yj 

The  analysis  shows  nearly  *50  per  cent,  of  ash,  and  tlie  coal  is  practically 
useless;  but  it  has  every  anthracitic  feature,  including  a  very  low  jierceHtaffe 
of  hydrocarhons  compared  to  that  of  fired  carbon. 

The  ratio  of  liydrocarbons  to  fixed  carbon  is  the  important  factor  in  the 
determination  of  an  anthracite,  and  as  a  result  of  this  it  is  found  that,  roughly, 
a  coal  with  less  than  10  per  cent,  of  liydrocarbons  may  be  considered  an 
anthracite,  while  with  a  slightly  higher  percentage  it  would  be  a  semi-anthracite 
or  semi-bituminous  coal.  An  increasing  quantity  of  hydrocarbons  graduates 
it  into  ordinary  bituminous  coal. 

The  amount  of  fixed  carbon  is  also  connnonly  taken  as  the  basis  of  the 
heating  power  of  coal,  but  a  coal  may  be  low  in  fixed  carbon  and  at  the  same 
time  produce  more  heat  than  an  anthracite.  This  is  because  of  the  heat- 
producing  element  in  its  volatile  hydrocarbons.  Hydrocarbons  contain 
hydrogen,  and  if  there  is  any  available  for  combustion,  which  is  not  always  the 
case,  one  per  cent,  of  it  is  found  to  be  equivalent  to  4 J  per  cent,  of  carbon.  A 
coal  therefore  having  80  per  cent,  of  fixed  carbon  and  two  per  cent,  of 
*'  available  "  hyd)ogen  in  its  hydrocarbons  would  have  nearly  as  nmch  heating 
power  as  a  coal  with  90  per  cent,  of  fixed  carbon  and  no  available  hydrogen, 
while  a  (;oal  with  75  per  cent,  of  fixed  carbop  and  four  per  cent,  of  available 
h'-drogen  would  have  a  greater  heating  power  than  either  of  the  above.  New 
Zealand  AVestport  coal,  for  example,  is  not  an  anthracite  but  a  bituminous 
coal,  having  a  heating  power  greater  than  many  other  coals  which  have  nmch 
more  fixed  carbon  in  their  composition,  this  greater  heating  power  being  due 
to  the  available  hydrogen  in  the  volatile  hydrocarbons. 

In  the  results  of  the  recent  Admiralty  trials  of  Queensland  coals  no 
information  is  given  concerning  their  calorific  value.  This  is  to  be  regretted, 
as  it  is  as  necessary  to  know  how  nmch  heat  energy  is  contained  in  the  coals, 
and  how  nmch  is  being  wasted,  as  it  is  to  know  how  much  is  being  utilised. 

No  systematic  investigations  have  been  made  to  determine  the  economic 
value  of  Queensland's  resources  in  coal,  'fhe  matter  is  one  of  increasing 
import-ance  from  a  commercial  standpoint,  and  an  examination  should  be  made 
of  all  the  coals  of  the  State.  The  results  should  be  tabulated  and  put  in  a  form 
available  to  both  producer  and  consumer. 

,  The  examination  should  comprise  a  number  of  tests;  but  the  principal 
ones  would  be — (1)  Chemical  analysis,  (2)  Calorimetric  tests,  (3)  Practical 
working  tests  in  marine  and  locomotive  engines,  (4)  Its  coke-making 
]>roperties,  and  (5)  Its  suitability  for  making  gas  for  lighting  and  heating 
purposes. 

The  commercial  aspect  must  not  be  forgotten,  and  amongst  other  things 
should  take  into  consideration  the  behaviour  of  the  coal  in  transit,  its  liability 
to  spontaneous  combustion,  the  question  of  convenience  to  port,  and  freedoiii 
or  otherwise  of  consumption  in  fireboxes. 


II.-N0TE8  ON  THE  OCCURRENCE  OF  GOLD  NUG- 
GETS AT  THE  DEE  RIVER,  NEAR  MOUNT 
MORGAN. 


An  inspection  on  18th  December  last  was  made  of  the  workings  on  the 
Dee  River,  where  recently  a  large  number  of  slugs  of  gold  have  been  unearthed. 


The  locality  is  about  4^  miles  from  Mount  Morgan, 
tion,  and  in  the  vicinity  of  Mount  Usher,  as  shown 
plan : — 

SKETCH   PLAK. 
Sftmrnns  Loeality  vhere  Nuggeii  are  being  found  oi 


t  north-easterly  direc- 
1  the  following  sketch 


The  river  was  in  flood  at  the  time  of  the  visit,  and  many  of  the  workings 
could  not  be  examined;  but  sufficient  data  was  obtained,  from  an  inspection  of 
the  workings  which' were  not^ooded,  and  also  from  the  workmen,  to  show  the 
manner  in  which  the  gold  occurs  in  the  wash,  and  how  it  came  into  its  present 
position  During  the  time  of  the  esamination  a  nugget  weighing  85J  oz.  was 
found  in  one  of  the  claims,  and  a  careful  inspection  was  made  of  the  spot  to 
obtain  all  the  information  bearing  on  its  origin. 

All  sorts  of  theories  had  been  suggested  to  account  for  the  gold  occurring 
in  sucJi  coarse  pieces,  but  nothing  was  seen  different  to  the  usual  mode  of 
occurrence  of  alluvial  gold.  Some  of  the  miners  had  an  impression  that  the 
gold  was  formed  in  a  "  mullocky"  leader  in  the  adjacent  country  rocks,  and 
had  been  washed  down  to  where  now  it  is  being  found.  Others  were  of  the 
opinion  that  the  gold  had  been  formed  into  nuggets  in  the  alluvial  deposits,  or 
that  small  pieces  had  become  enlarged  by  the  precipitation  of  gold  on  their 
■surfaces. 
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The  latter  view  was  held  by  a  great  number  of  persons  because  of  the 
frosted  appearance  of  many  of  the  nuggets,  and  who  considered  that  the 
alluvial  gold,  to  become  frosted,  must  have  received  some  increment  by  the 
precipitation  on  its  surface  of  gold  held  in  solution.  This,  of  course,  need  not 
be  so,  and  the  frosted  appearance  may  be,  and  probably  is,  due  to  the  action  of 
percolating  mineral  waters,  by  which  the  surface  has  been  etched. 

The  idea  that  gold  was  formed  in  a  "mullocky"  leader  also  had  a  number 
of  advocates,  but  the  evidence  on  this  point  showed  conclusively  that  the  gold 
had  formed  in  association  with  quartz.  The  85^  oz.  nugget,  on  examination, 
besides  showing  a  frosted  surface,  was  found  to  be  penetrated  by  a  number  of 
six-sided  holes.  On  closer  inspection,  after  the  specimen  was  cleaned,  these 
holes  proved  to  be  the  casts  of  quartz  crystals,  in  which  all  the  well-known 
peculiarities  of  crj'stallisation  of  that  mineral  were  reproduced,  showing 
undoubtedly  the  gold  to  have  been  deposited  in  a  vugh  or  cavity  containing  a 
cluster  of  quartz  crystals.  The  following  rough  sketch  will  show  how  the  gold 
occurred,  and  from  it  the  conclusion  will  be  drawn  that  the  size  and  shape  of 
the  gold  nugget«  were  very  different  when  enclosed  in  the  cavity  of  quartz 
crystals  from  v-hat  they  were  when  found  in  the  alluvial  wash,  after  being 
worn  into  their  present  form  by  attrition : — 

DEE  RIVER  NUGGET. 

Sketch  shotving  Oists  of  Quartz  Crt/stah  in  the  Gold,  and  prohahN   position  of  the  Gold  in  the 

Reef  from  which  it  was  derived. 


A.  Gold. 


B.  QuABTz  Rekf  and  Cbtstals. 


C.  Country  Rook. 


It  may  naturally  be  assumed  that  a  cavity  or  vugh  of  quartz  crystals 
occurred  in  a  reef  of  quartz,  and  that  the  reef  has  been  gradually  weathered 
away  by  the  ordinary  processes  of  sub-serial  denudation ;  and  while  the  gold  wa» 
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being  washed  away  from  the  reef  and  lodged  in  alluvial  deposits,  the  alluvial 
deposits  or  "wash"  was  forming  by  the  accumulation  of  detrital  material 
derived  from  the  reef  itself  and  from  the  countiy  rock  in  the  vicinity. 

There  is  very  little  hope  of  finding  the  reef  which  contained  the  gold,  as 
many  changes  have  taken  place  in  the  configuration  of  the  country  since  that 
time;  and  if  a  reef  containing  very  rich  gold  were  discovered  close  by  one 
would  be  very  much  inclined  to  think  it  had  quite  an  independent  existence  to 
the  reef  from  whicli  the  gold  recently  found  has  been  shed. 

.  The  prospect  of  finding  a  continuation  of  the  lead  above  or  below  the 
present  workings  is  a  matter  of  concern  to  the  miners;  and,  although  further 
discoveries  of  gold  may  take  place,  no  favourable  feature  was  observed  during- 
my  short  visit  to  indicate  any  great  extension  of  the  field.  The  confined  space 
between  the  hill  in  which  the  lead  occurs  and  the  disturbance  of  old  leads  bv 
recent  encroachments  of  the  stream,  together  with  the  formation  of  recent 
deposits  from  old  ones,  are  considerations  which  make  it  impossible  to 
determine  the  direction  of  the  lead  in  which  the  gold  has  been  deposited,  until 
the  gold  has  been  actually  found.  The  information  which  might  have  been 
obtained  from  a  longer  inspection  cannot  be  conjectured ;  but,  while  nothing 
was  observed  to  indicate  the  pennanence  of  tlie  field,  the  character  of  the  rocks 
in  the  country  round  about  shows  that  similar  deposits  might  be  found  having 
no  connection  with  this  one  on  the  Dee  River. 

A  quartzite  formation  in  the  vicinity  has  been  found  to  contain  gold,  and 
was  thought  by  the  miners  to  have  some  connection  with  the  alluvial  gold  found 
in  the  bed  of  the  river.  This  formation  is  not  a  reef,  but  an  altered 
sedimentary  deposit  impregnated  with  gold-bearing  pyrites,  and  consequently 
has  quite  a  distinct  origin  to  a  quartz  reef  in  which  such  massive  gold  specimens 
were  formed. 

Mention  may  also  be  made  of  the  character  of  the  bed-rock  on  which  the 
gold  has  been  found,  in  view  of  the  opinion  expressed  that  it  might  have  been 
the  matrix  of  the  gold.  In  many  of  the  claims  the  bottom  of  the  wash  is  a  clay,, 
in  which  some  of  the  gold  nuggets  were  partly  embedded,  while  in  other  places 
the  bottom  is  a  decomposed  shaly  sandstone  rock.  In  the  decomposed  bed- 
rock some  fragments  of  marine  fossils  were  discovered,  which  indicated  the 
strata  here  to  be  *'  Gympie "  formation  of  Permo-Carboniferous  age.  The 
surrounding  country  appears  to  be  made  up  of  a  variety  of  rocks  of  similar 
formation  with  intrusions  of  acidic  and  basic  igneous  dykes. 


III.-PHOSPHATE-BEARING  E0CK8  IN  THE 
ROCKHAMPTON  DISTRICT. 


IteterenLC  was  mtde  in  the  Piogress  Report  for  the  year  1897*  to  the 
presence  of  a  jhosphate  of  olununa  in  the  altered  slates  at  the  mouth  of 
Ca»*arral  Creek  and  on  the  islands  of  Keppel  Bay.  Since  that  time  the 
advantage  of  knowing  more  about  plioaphatic  deposits  has  induced  further 
attention  being  paid  to  their  occurrence,  and  the  results  of  an  examination  of 
other  islands  and  of  the  mainland  on  this  part  of  the  Queensland  coast  shows 
that  phosphates  in  association  with  altered  slate  rocks,  occur  at  Emu  Park, 
■^eppoon  Curtis  Island  and  Quoin  Island  to  the  south  of  Curtis  Island.  These 
localities  are  shown  in  the  following  sketch  map: — 

KEPPEL  BAY  AND  ENVIRONS. 

cntine   LirietUntt,  ani  Sla.tr,  aivl  Photphattbearh 


I  --- 


The  slate  country  seems  to  occur  as  a  belt  trending  north-west  and  south- 
east, and  extends  from  Facinp;  Island  to  beyond  Yeppoon.  The  rocks  in  this 
belt  consist  of  ferruginous,  clayey,  and  quartzoae  slates,  which  are  more  or 
^  altered  and  contorted,  and  contain  riiasKes  of  chert  and  quartz,  while  in 


•  Aoimal  Prograu  Reporti  for  the  yearo  1896-1898.    Brisbina :  By  Antharity,  1899;  pp.  H  tnd  16. 
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places  they  are  traversed  in  all  directions  by  fine  quartz  leaders.  Tli« 
.phosphates  occur  usually  as  apatite,  the  yellowish  and  brownish  lime  phosphate ; 
but  turquoise,  the  bluish  and  greenish  alumina  phosphate,  is  also  occasionally 
iound. 

The  deposits  on  Keppel  rocks  were  prospected  by  Mr.  E.  K.  Ogg,  of 
Rockhampton,  and  from  a  quantity  of  phosphate  rock  in  his  possession  the 
writer  took  an  average  sample  for  analysis.  This  yielded  at  the  rate  of  14  per 
cent,  of  phosphoric  acid,  being  an  equilavent,  roughly,  of  about  40  per  cent,  of 
lime  and  alumina,  the  result  not  being  considered  satisfactory.  The  sample, 
however,  is  from  one  of  a  number  of  places  along  the  coast  where  phosphates 
are  known  to  occur,  and  encourages  us  in  the  hope  of  finding  something 
better. 

At  Quoin  Island  Mr.  Ball  has  found  turquoise  as  small  irregular  masses 
and  veins  in  ferrugiijous  and  quartzose  slates,  but  the  occurrence  of  other 
phosphates  was  not  noticed. 

At  Olsen's  Caves,  about  16  miles  in  a  northerly  direction  from  Rock- 
hampton, an  investigation  has  been  made  to  determine  the  extent  and 
richness  of  the  bat  guano  deposits  known  to  exist  there.  An  illustrated 
description  of  the  caves  has  been  published  by  Mr.  J.  Christensen,  Danish 
Consul,*  showing  the  possibilities  of  making  the  working  of  the  deposits  a 
profitable  undertaking.  Some  exploratory  work  has  been  carried  out  xmder 
his  directions,  showing  that  the  deposits  were  extensive,  and  contained  in 
places  pure  phosphate  of  lime,  but  the  results  were  not  encouraging,  and  work 
was  suspended.  Every  endeavour  should  be  njade  to  have  the  cave 
•deposits  thoroughly  prospected  in  view  of 'the  value  a  good  deposit  of  bat 
guano  would  be  for  agricultural  purposes. 


*  Olsen's  Caves,  near  RockhamptoD.     By  J.  C,  in  Q.G.M.  J.,  1903,  p.  572. 


IV.-THE    IRON    BONUS    COMMISSION-EVIDENCE 

TAKEN  IN  QUEENSLAND. 


The  Koyal  Commission  on  the  Federal  Bonus  Bill  held  three  sittings  in 
Brisbane  on  1st  and  2nd  May,  to  take  evidence  bearing  on  the  occurrence  of 
iron  ore  deposits  in  Queensland.  Those  examined  were  Captain  Richards, 
general  manager  of  Mount  Morgan;  Mr.  W.  Fryar,  Chief  Inspector  of  Mines; 
Mr.  L.  C.  Ball,  Assistant  Government  Geologist;  Mr.  J.  Hargraves,  mining 
surveyor  of  Ipswich,  and  myself. 

The  information  accumulated  by  the  officers  of  the -Geological  Survey  was 
obtained  under  difficulties,  but  most  of  the  localities  have  been  visited  whero 
minerjils  used  in  the  production  of  iron  are  known  to  occur,  and  the  results  of 
these  inspections  was  of  the  greatest  value  for  the  purpose  in  view.  The 
report  of  the  Commission  has  been  published,  and  a  reprint  appears  in  the 
Government  Mining  Journal  of  Hth  November,  1903. 

It  is  only  since  the  inquiry  that  public  attention  has  been  drawn  to  the 
natural  facilities  possessed  by  Queensland  for  iron  manufacture,  and  the  almost 
boundless  resources  in  iron,  coal,  limestone,  and  other  accessory  minerals  on 
her  eastern  seaboard.  A  perusal  of  the  accompanying  plan  and  table  will  show 
the  locality  of  some  of  our  minerals,  and  their  position  with  regard  to  centres 
at  which  works  might  be  started. 

The  following  is  a  summary  of  evidence  taken  by  the  Iron  Bonus. 
Connnission  at  the  Brisbane  sittings : — 

SUMMARY  OF  EVIDENCE. 

The  Federal  Royal  Commission,  appointed  to  inquire  into  the  question  of 
the  proposed  establishment  of  the  iron  manufacturing  industry  in  Australia 
by  means  of  a  Government  bonus,  held  three  sittings  in  Brisbane — two  on  the 
1st  May  and  one  on  the  2nd.  The  Commission  had  previously  taken  evidence- 
in  Melbourne  and  Sydney,  and  the  sittings  were  held  here  during  the  recent 
visit  to  Queensland  of  its  Chairman  (Hon.  C.  C.  Kingston,  Federal  Minister  for 
Trade  and  Custom).  Besides  Mr.  Kingston,  the  other  members  of  the 
Commission  present  were :  Mr.  L.  E.  Groom,  Federal  Member  for  the  Darling^ 
Downs  (Q.)  and  Mr.  David  Watkins,  Federal  Member  for  Newcastle  (N.S.W.). 
Appended  is  a  sunnnary  of  the  evidence  taken: — 

Mr.  Dunstan'.s  EvmENCB. 

Benjamin  Dunstan,  F.G.S.,  Acting  Government  Geologist,  of  Queensland, 
examined  by  Mr.  Kingston,  stated  tliat  he  had  been  in  the  employ  of  the 
Queensland  Government  for  the  past  six  years.  Asked  as  to  whether  he  had 
formed  an  opinion  as  to  the  prospect  of  the  successful  establishment  of  the 
manufacture  of  iron  and  steel  in  Queensland,  he  said  he  had  formed  an  opinion 
on  that  subject  as  far  as  it  related  to  the  deposits  of  iron,  limestone,  coal,  and 
other  minerals  necessary  for  that  purpose.  From  the  quality,  locality,  and 
extent  of  the  iron  ore  and  coal  deposits,  as  well  as  the  availability  of  fluxes, 
he  was  satisfied — indeed,  had  no  doubt  in  his  mind — as  to  the  prospect  of 
successfully  establishing  such  an  industry  in  this  State.  From  a  commercial 
point  of  view,  he  could  not  express  an  opinion,  but  as  far  as  the  requisites  for 
the  manufacture  of  iron  were  concerned,  it  seemed  to  him  there  was  everything 
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that  could  be  desired.  The  materials  that  were  needed  irere  readily  accessible, 
in  some  districts  were  within  a  short  distance  one  from  the  other,  and  from  this 
point  of  view  everything  was  in  favour  of  the  successful  establishment  of  the 
iron  industry.  There  were  many  large  deposits  of  iron  known  to  exist  in 
Queensland.  He  had  prepared  a  plan  and  table  showing  some  of  Queensland's 
ironstone,  coal,  and  limestone  resources  (which  he  tendered  to  the  Commission). 
This  diagram  included  deposits  within  a  reasonable  distance  of  the  eastern 
coast,  and  gave  details  of  their  locality,  extent,  and  the  quality  of  the  ore. 
There  were  other  deposits,  but  they  were  not  convenient  to  the  seaboard,  and 
he  would  give  particulars  of  those  not  included  in  the  diagram.  The  particulars 
given  in  that  diagram  had  been  carefully  checked  in  his  oflSce,  and  could  be 
relied  upon  as  being  correct. 

Speaking  of  iron  ore,  Mr.  Dunstan  said  there  were  a  great  number  of 
deposits  ill  Queensland.  Particulars  had  been  prepared  altogether  of  about  a 
dozen.  Tliere  were  a  number  shown  on  the  map  representing  the  eastern  coast 
of  Queensland,  and  in  addition  to  these  there  were  others  not  shown.  These 
latter  occurred  inland,  and  comprised  Mount  Leviathan,  Kangaroo  Hills,  Wild 
River,  and  Mount  Lucy,  all  containing  valuable  deposits  of  ironstone.  Mount 
Leviathan  was  at  Cloncurry,  250  miles  from  Normanton  (on  the  Gulf  of 
Carpentaria),  210  miles  from  Winton,  where  coal  occurred,  and  550  miles  south- 
west from  Townsville.  Normanton  was  the  nearest  port.  The  nearest  railway 
was  at  Croydon,  but  a  railway  from  CloncuiTy  would  be  most  likely  to  go  lo 
Normanton  direct.  In  the  same  locality  as  Mount  Leviathan  there  was 
abundance  of  limestone,  and  at  Cloncurry  there  were  immense  deposits  of 
copper.  As  to  the  extent  and  quality  of  the  iron  ore  deposit  at  Mount* 
Leviathan,  Dr.  Jack  (late  Government  Geologist),  in  Bulletin  No.  10  of  the 
Queensland  Geological  Survey  Publications,  said  that  the  hill  consisted  of  ^'  a 
mass,  say  200  feet  high,  and  a  quarter  of  a  mile  in  diameter  at  its  base,  of 
the  purest  possible  iron  ore  The  greater  part  of  it  is  massive  or  granular  iron 
ore,  with  only  a  few  grains  of  siliceous  sand.  Speciments  of  foliated  specular 
iron  may  be  picked  up,  and  parts  of  the  mountain  are  of  magnetite.  The 
specular  iron  is  frequently  magnetic."  As  to  the  quality  of  the  ore,  he  had  no 
analysis  further  than  that  obtained  by  Dr.  Jack,  but  it  would  be  observed  that 
he  described  it  as  ''  the  purest  possible  iron  ore."  As  to  the  quantity,  taking  the 
height  as  200  feet  and  the  diameter  1,200  feet,  and  without  going  below  the 
base  of  the  mountain,  they  had  10,500,000  tons  of  haematite.  In  the  same 
locality  was  a  smaller  hill — Mount  Pisa — of  one-tenth  the  capacity  of  Mount 
liCviathan,  which  would  practically  give  another  1,000,000  tons — or  a  total  of 
11,500,000  tons.  The  two  mountains  were  two  miles  apart,  and  possibly 
were  connected  by  subsidiary  deposits  which  outcrop  in  various  places  between 
them.  Mr.  Cameron,  Assistant  Government  Geologist,  in  the  notes  already 
presented  to  the  Coinmisvsion,  had  given  particulars  of  tliese  deposits.  (See 
Government  Mining  Journal^  March,  1903,  p.  126).  He  (Mr.  Dunstan)  had 
seen  a  private  letter  from  Dr.  Jack,  who  was  now  in  London,  in  which  h^ 
reiterated  the  description  which  he  had  previously  given  of  these  Cloncurry 
deposits.  With  regard  to  Kangaroo  Hills,  a  report  had  been  made  on  this  as 
a  mineral  tield,  but  Mr.  Ball,  Assistant  Government  Geologist,  who  was  also  to 
give  evidence,  would  give  a  review  of  it  later  on.  The  information  available 
concerning  the  deposit  on  the  Wild  River  was  from  a  report  by  Dr.  Jack.  As 
to  its  position,  it  was  80  miles  directly  south-west  of  Cairns,  and  was  reached 
by  rail  to  Mareeba,  46  miles,  and  thence  60  miles,  vid  Herberton,  by  road.  In 
a  report  written  in  October,  1898,  Dr.  Jack  had  described  this  deposit  as  "  a 
large  lode  of  pure  magnetic  iron  oxide."  Mount  Lucy  was  about  80  miles 
south-westerly  from  Cairns  on  the  Chillagoe  Railway  This  also  had  been 
reported  on  by  Dr.  Jack  in  a  "  Repoi-t  on  the  Chillagoe  Mining  District  and 
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Projected  Railway''  (Bulletin  No.  9,  Geological  Survey  of  Queensland,  p.  16), 
He  states  that  ^'  On  the  top  of  this  hill  is  an  enormous  outcrop  of  exceedingly 
pure  magnetite,"  and  that  "  the  purity  and  abundance  of  the  ore  of  Mount  Lucy 
cannot  be  questioned." 

Limestone  deposits,  Mr.  Dunstan  stated,  were  found  at  Mortar  Island,. 
Marble  Island,  Mackenzie  River,  Mount  Etna,  Fitzroy  River,  and  Cloncurry. 
Mortar  and  Marble  Islands  were  opposite  Broadsound,  40  miles  north-east  of 
St.  Lawrence,  150  miles  north  from  Keppel  Bay,  Broadmount,  and  Port  Alma^ 
On  Mortar  Island  there  was  an  inexhaustible  quantity  of  the  purest  limestone.. 
The  information  he  had  obtained  regarding  this  deposit  was  the  result  of 
practical  working  tests  by  Messrs.  James  Campbell  and  Sons,  of  Brisbane.  Tlii» 
was  to  the  effect  that  it  contained  98  per  cent,  of  carbonate  of  lime^  while  the- 
stone  was,  in  places,  a  beautiful  saccharoidal  marble,  and  free  from  clay  and 
silica.  Boats  loading  500  tons  could  be  comfortably  berthed  alongside  the 
island,  while  a  jetty  could  be  very  easily  made  to  ship  stone.  Mr.  Campbell 
had  given  him  an  approximate  estimate  that,  with  a  jetty  constructed,  lime- 
stone could  be  shipped  on  board  a  vessel  at  the  island  for  2s.  per  ton.  The 
Mackenzie  River  deposits  of  limestone  occurred  close  to  the  junction  of  the 
Isaacs  and  Mackenzie  Rivers,  and  within  60  miles  of  the  St.  Lawrence.  If  a 
railwav  were  constructed  from  the  Mackenzie  River  coal  beds  to  St.  Lawrence,, 
it  would  pass  through  these  limestone  deposits.  As  to  the  quality,  it  was 
siliceous,  but  the  deposits  were  not  explored  at  the  time,  and  probably  places 
could  be  found  where  the  limestone  was  free  from  silica,  as  here  the  silica  only 
occurred  where  the  limestone  was  fossiliferous.  The  limestone  deposits  at 
Mount  Etna,  near  Rockhampton,  were  practically  iiiexliaustible.  No  analysis, 
had  been  made  of  it,  but  large  quantities  had  been  used  for  lime-making  for  h 
great  number  of  years,  which  was  a  pretty  good  indication  that  there  was  not 
too  much  impurity  in  it.  The  deposit  on  the  Fitzroy  River  was  200  yards  from 
the  bank  of  the  river,  and  about  four  miles  north  of  Rockhampton.  Tlie* 
analyses  showed  a  high  percentage  of  carbonate  of  lime,  but  the  analysis  wa& 
not  complete.  Magnesia  was  present,  but  the  percentage  has  not  yet  been> 
estimated.  As  to  the  Cloncurry  limestone,  Mr.  Ball  was  making  some  extracts- 
from  the  official  reports,  and  these  would  be  submitted  later  on  in  the  sitting. 

Witness  next  spoke  of  the  coal  deposits  of  the  State.  Asked  what  were  the 
chief  deposits,  he  said  there  were  the  Styx  lUver  coal,  the  Mackenzie  River 
coal,  the  Dawson  River  coal,  the  Callide  Creek  coal,  and  that  of  the  Burrum  and 
Ipswich  districts.  Tliese  were  on  the  eastern  coast,  and  low  down  on  the 
coast,  but  there  were  other  deposits  further  north  and  inland  which  had  not 
been  investigated.  Asked  as  to  whether  there  were  any  recent  discoveries  of 
coal,  Mr.  Dunstan  said  there  were  semi-anthracite  deposits  on  the  Dawson  and 
a  highly  bituminous  coal  deposit  on  the  Mackenzie  River.  The  official  tests 
which  had  recently  been  made  of  the  Dawson  coal  showed  that  it  was  anthracitic 
in  quality,  and  was  non-coking;  but  the  test  that  had  been  made  of  the  coal 
away  from  the  banks  of  the  Mackenzie  River  submitted  to  the  Mines  Depart- 
ment by  the  Mammoth  Coal  Company,  working  at  the  Mackenzie  River, 
indicated  that  the  whole  of  tlie  20-feet  seam  is  not  an  anthracite,  but  a  coking 
coal  of  magnificent  quality,  having  a  very  small  percentage  of  ash  (6.5),  and 
a  very  high  percentage  of  fixed  carbon  (77.5).  The  best  coal  for  iron  smelting 
was  undoubtedly  a  coking  coal,  producing  a  firm  coke,  but  antliracitic  coal  was 
also  very  valuable  for  the  same  purpose.  Practically  it  had  been  found  that 
anthracite  could  be  used  for  iron  smelting,  and  in  America  immense  quantities 
of  iron  were  produced  with  the  use  of  this  coal.  The  Geological  Survey  records 
showed  that  at  the  Styx  River  there  were  150  square  miles  of  coal  country. 
These  records  were  contained  in  a  report  (No.  84)  by  Mr.  Rands,  late  Govern- 
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nient  Geologist,  on  the  "  Styx  River  Coal  Field."  An  analysis  from  one  seam 
seven  feet  thick  showed  11  per  cent,  of  ash  in  the  coal,  which  made  a  firm  coke; 
A  15-inch  seani  showed  3.8  per  cent,  of  ash,  but  the  coal  would  not  coke. 
A  test  of  the  coal  made  on  the  Central  Railway,  and  recorded  in  the  above 
report  (page  10),  showed  good  results,  and  that  it  was  a  good  steam  coal  with 
little  ash.  Regarding  the  coal  in  the  Winton  bore,  quoting  from  official  records, 
Mr.  Dunstan  stated  that  its  position  was  130  miles  south-west  from  Hughendeny. 
about  210  miles  south-east  from  Cloncurry,  and  360  miles  south-west  from 
Townsville.  Several  small  seams  had  been  reported,  but  there  was  nothing  to 
indicate  anything  larger  than  a  two-feet  seam.  Several  smaller  seams  than  that 
had  been  found  in  the  bore.  The  quality  showed  50  per  cent,  of  fixed  carbon, 
46  per  cent,  of  volatile  hydrocarbons,  and  five  per  cent,  of  ash.  It  did  not  form 
a  coherent  coke.  He  could  not  say  whether  it  would  make  a  good  smelting  coal^ 
as  the  sample  that  had  been  tested  had  been  too  long  exposed;  otherwise,  the 
percentages  showed  a  very  fair  coal,  and  possibly  a  fresher  sample  would  give 
more  satisfactory  results.  The  position  of  the  Mackenzie  River  coal  was  80 
mfles  from  St.  Lawrence  (Bro<adsound),  and  40  miles  added  to  that  would  give^ 
the  total  distance  from  the  Mackenzie  coal  deposits  to  the  Marble  Island  iron  ore 
as  120  miles.  A  railway  could  be  constructed  to  the  coast  over  dead-level 
country,  except  where  it  would  cross  the  Broadsound  Range,  while  the  length 
of  the  line  would  be  less  than  100  miles.  The  coal  outcrops  on  the  Mackenzie 
River,  and  had  been  traced  for  ten  miles.  If  it  extended  over  only  that  distance- 
— and  his  opinion  was  that  it  was  vastly  greater  in  extent — the  estimated 
quantity  of  coal  available  would  be  200,000,000  tons  of  coking  coal.  The 
width  of  the  seam  was  given  as  20  feet.  A  prospecting  company  had  a  lease- 
of  the  country,  and  they  were  trying  to  trace  the  outcrop  towards  the  Central 
Railway.  He  had  no  doubt  that  it  would  ultimately  be  found  on  the  Central 
Queensland  Railway.  The  quality  of  the  coal  was  shown  in  the  plan  and  table- 
exhibited  to  the  Commission,  and  indicated  a  very  high  percentage  of  coke. 
The  Ipswich  and  other  southern  coal  did  not  give  60  per  cent,  of  coke  on  an 
aveflige,  whereas  this  ran  up  to  over  80  per  cent,  in  laboratory  tests.  While 
the  coal  in  the  20-feet  seam  yielded  82  per  cent,  of  coke,  which  contained 
11  per  cent,  of  ash,  three  feet  of  that  seam  had  oidy  7.7  per  cent,  of  ash  in  its 
coke,  and  the  coal  produced  84  per  cent,  of  coke.  Speaking  generally,  the- 
deposit  was  magnificent  in  quality,  while  the  quantity  was  inexhaustible,  if  coal 
could  be  said  to  be  inexhaustible.  In  a  report  on  these  coal  measures — "  The 
Geology  of  the  Dawson  and  Mackenzie  River,"  with  maps  and  plates — written 
by  himself  (and  which  would  be  handed  to  the  Commission),  he  had  estimated 
5,000  square  miles  of  country  to  be  coal-bearing,  and  there  were  possibly  other 
outcrops  not  yet  discovered.  The  particulars  with  regard  to  the  Dawson  River 
coal  were  shown  pretty  clearly  in  the  plan  and  table  referred  to,  and  details 
were  furnished  in  the  Dawson-Mackenzie  Report.  A  remarkable  feature  of  this 
coal  was  its  uniformly  low  percentage  of  ash — 4.8  per  cent.  Particulars 
regarding  the  Callide  Creek  coal  deposits  were  also  shown  in  the  plan.  It  was 
a  non-coking  coal,  of  extra  fine  quality,  and  the  quantity  was  estimated  by 
Mr.  Rands  to  be  50,000,000  tons.  It  had  been  worked  under  lease,  but  he 
understood  negotiations  were  now  in  progress  for  its  purchase  by  an  English 
company. 

By  Mr.  Watkins:  The  estimate  had  been  made  by  an  officer  of  the 
Geological  Department,  who  had  visited  the  field  and  inspected  the  shafts. 
The  quantity  was  easy  to  estimate,  because  the  seam  was  so  regularly  bedded. 
From  its  surface  the  depth  of  the  coal  was  about  40  feet  or  50  feet,  and  the 
thickness  of  the  coal  passing  through  the  various  shafts  was  about  21  feet. 
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Mr.  Dunstan,  continuing  his  evidence,  next  referred  to  wolfram  and 
molybdenite,  minerals  very  valuable  in  steel  manufacture,  which  he  said  were 
now  being  exported  from  Thornborough,  on  the  Hodgkinson,  in  North 
Queensland.  In  1902,  eighty  men  were  employed  in  mining  for  these  minerals, 
and  the  value  of  the  output  was  £6,793.  Cliromite  and  manganese  were  also 
valuable  in  steel  manufacture.  Clirome  ore  was  found  in  a  belt  of  country 
extending  from  Keppel  Bay  north-westerly  to  Marlborough.  It  was  in 
innumerable  patches,  spread  over  a  large  area,  but  the  quantity  in  each  case 
had  not  been  shown  to  exceed  100  tons.  One  gentleman  had  stated  that  a 
deposit  exists  which  was  said  to  be  a  mountain  of  chromite  and  ironstone,  but 
AS  it  was  not  protected  he  would  not  divulge  its  locality  further  than  that  ib 
is  in  the  heavy  country  to  the  north  of  llockhampton.  As  to  the  quality, 
analyses  had  been  made,  and  from  those  available  the  stone  had  been  shown 
to  contain  about  50  per  cent,  of  sesquioxide  of  chromium,  but  the  average 
very  probably  would  not  be  over  30  per  cent.  Deposits  of  manganese  had  been 
found  at  Mount  Crosby,  nine  miles  from  Ipswich,  on  the  Upper  Brisbane  River. 
Some  of  these  had  been  examined,  and  analyses  indicated  the  mineral  to  be  very 
rich.  There  were  numerous  outcrops  in  the  locality.  The  deposits  were  most 
irregular,  but  masses  of  100  tons  and  less  were  known.  One  deposit  analysed 
showed  about  50  per  cent.,  and  another  (said  to  contain  100  tons)  70  per  cent, 
of  manganese  dioxide.  Manganese  had  also  been  found  at  Balcomba,  50  miles 
west  of  Rockhampton,  and  18  miles  nortJi  of  the  Duaringa  Railway  Station  on 
the  Central  line.  The  deposit  was  difPcult  of  access,  being  in  mountainous 
country.  A  quantity  of  500  tons  was  actually  exposed  on  the  surface  in 
irregular  deposits,  but  easily  mined.  No  analysis  had  been  made,  but  the  ore 
was  estimated  to  contain  50  per  cent,  of  manganese  dioxide. 

Asked  as  to  whether  the  Queensland  coal  was  being  largely  used,  Mr. 
Dunstan  said  the  deposits  of  which  he  had  the  highest  opinion  were  not  being 
used.  The  Ipswich  and'Burrum  coal  was  being  used  for  ordinary  steam,  but 
not  for  metallurgical,  purposes.  He  thought  coke  could  be  produced  at  Ipswich 
suitable  in  every  respect  for  the  smelting  of  iron.  (Queensland  imported  some 
coal  from  Newcastle.  Nothing  liad  been  attempted  in  Queensland  in  the 
direction  of  the  maimfacture  of  iron.  Experiments  had  been  made  with  the 
ironstone  from  Iron  Island,  and  these  experiments  had  been  very  successful  in 
producing  iron  that  has  been  worked  up  in  the  shop,  but  only  as  a  specimen. 
Speaking  generally,  and  looking  at  the  plan  and  table  which  he  had  prepared, 
Port.  Alma  could  be  taken  as  a  centre  of  a  circle  having  a  radius  of  1-45  miles, 
and  within  that  circle  could  be  found  all  the  minerals  or  materials  (except 
wolfram  and  molybdenite)  necessary  for  the  manufacture  of  iron  and  steel, 
while  wolfram  and  molybdenite  were  obained  at  Thornborough,  west  of  Cairns, 
Northern  Queensland.  From  a  geological  point  of  view,  there  was  no  reason 
whatever  why  the  iron  manufacturing  industry  could  not  be  successfully 
established  in  Queensland. 

By  Mr.  Groom:  No  complete  suiTey  had  yet  been  made  of  the  iron 
deposits  of  this  State,  but  Mr.  Ball,  an  officer  of  the  Queensland  Geological 
Survey,  was  now,  and  had  been  for  some  months,  engaged  in  examining  the 
iron  deposits  throughout  Queensland.  As  the  work  progressed,  it  was  found 
that  the  deposits  were  so  numerous,  and  were  spread  over  such  a  large  area, 
that  the  task  would  occupy  a  much  longer  time  than  was  at  first  anticipated. 
Those  already  enumerated  were  in  close  proximity  to  centres  of  population; 
but  there  were  vast  areas  of  Queensland  still  unexplored,  and  it  was  hardly 
possible  for  these  to  be  examined  without  fresh  deposits  being  discovered.  The 
Pittsworth  deposits  had  not  yet  been  inspected,  but  they  would  ultimately  be 
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-examined  in  detail.  The  estimates  which  he  (Mr.  Dunstan)  had  given  were  the 
minimum — very  low  and  cautious  estimates,  and  by  no  means  represented  the 
quantities  which  might  be  obtained. 

West  Morbton  Witnesses. 

Joseph  Hardgreaves,  mining  surveyor,  residing  at  Ipswich,  and  represen- 
tative of  the  Ipswich  and  West  Moreton  Mining  Managers'  Association, 
examined  by  Mr.  Groom,  stated,  with  regard  to  the  Ipswich  coal  beds,  that  the 
developed  country  would  be  about  120  square  miles  in  extent,  while  there  was, 
he  thought,  five  times  that  area  undeveloped.  So  far  they  were  only  on  the 
fringe  of  the  coal,  and  had  not  gone  to  any  great  depth.  As  to  the  quality  of 
the  coal,  there  were  several  seams  that  were  particularly  suitable  for  coking — 
those  on  the  north  side  of  the  Bremer  Kiver.  Some  or  this  coal  had  been  tested, 
and  had  been  found  to  be  equal  to,  if  not  better  than,  any  in  the  world.  His 
opinion  as  to  the  possibilities  of  the  output  was  that  it  was  unlimited.  There 
were  at  present  21  seams  being  worked  separately,  but  it  was  possible  some  of 
these  might  be  found  to  be  one  and  the  same.  This  coalfield  produced  about 
360,000  tons  last  year.  Working  under  present  conditions,  and  without  the 
expenditure  of  any  further  capital,  three  times  that  quantity  could  be  turned 
out.  He  read  several  certificates  from  experts  and  others,  including  Professor 
Pepper,  as  to  the  high  quality  of  the  Ipswich  coal.  The  coal  had  been  used 
for  smelting  purposes  at  Broken  Hill.  Tliere  were  several  deposits  of  siliceous 
clay  and  limestone  in  the  Ipswich  district.  One  thing  in  favour  of  the  Ipswich 
deposits  was  that  they  could  be  worked  with  small  capital.  Coke  made  from 
Ipswich  coal  had  been  found  suitable  for  smelting — none  better. 

By  Mr.  WatHns :  He  thought  large  quantities  of  the  Ipswich  coal  were 
sent  to  Broken  Hill,  but  the  freight  told  against  it.  There  was  no  objection 
to  the  quality.  The  reason  no  more  coal  was  put  out  was  because  there  was 
not  sufficient  demand  for  it.  Coal  had  been  imported  from  Newcastle  into 
Queensland,  but  last  year  the  quantity  was  only  six  per  cent,  or  seven  per  cent, 
of  the  total. consumption.  The  reason  for  this  impoi'tation  was  because  the  same 
freights  had  been  charged  to  the  north  from  Newcastle  as  from  Brisbane,  and 
because  ships  going  from  the  south  to  the  northern  ports  of  Queensland  for 
fruit,  and  having  little  forward  loading,  carried  New  South  Waler?  coal  as 
ballast,  and  sold  it  cheap  on  the  ship's  account.  West  Moreton  coal  had  been 
exported ;  some  had  been  sent  to  Valparaiso.  The  difficulty  had  been  the  want 
of  special  facilities  for  quick  loading,  but  these  had  been  much  improved  of 
late.  On  the  Queensland  railways  Queensland  coal  only  was  used ;  they  would 
not  take  anything  else.  The  price  of  the  best  coal  was,  he  thought,  from  Ts. 
to  8s.  per  ton.  Ipswich  coal  could  be  supplied  at  the  pit's  mouth  at  6s.  8d. 
per  ton.  The  reason  why  it  could  not  compete  with  Newcastle  coal  at  lis.  was 
because  there  was  not  the  same  shipping  facilities. 

By  Mr.  Kingston:  The  average  earnings  of  the  Ipswich  miners,  working 
full  time — 7  o'clock  till  4  o'clock — were  £2  10s.  a  week.  Miners  were  paid 
from  2s.  lOd.  to  3s.  9d.  for  hewing  and  wheeling,  according  to  the  character  of 
the  seams  worked.  The  men  were  now  hardly  working  more  than  half-time — 
a  great  many  of  them  were  not  earning  more  than  £1  5s.  per  week.  From  year 
to  year  they  averaged  quite  three-quarter  time.  It  was  a  time  of  depression 
now,  and  one  result  was  that  many  men  were  leaving  the  district. 

William  Bendley,  who  stated  that  he  had  a  knowledge  of  the  iron  ore 
deposits  of  the  Ipswich  district,  said  there  were  seven  lodes  covering  an  area  of 
about  730  acres.  The  lodes  averaged  from  three  feet  to  four  feet  in  thickness, 
but  he  did  not  know  anything  as  to  what  they  would  aesay.  He  produced  a 
sample  of  iron  ore,  and  said  there  were  several  as  good  as  that.  He  had  had  no 
practical  experience  in  the  mining  of  iron. 
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Mr.  W.  Frtar's  Evidbncb. 

William  Fryar,  Inspector  of  Mines,  Southern  Division,  questioned  by 
Mr.  Watkins,  said  he  had  held  the  position  of  inspector  of  mines  under  the 
Queensland  Government  for  twenty-one  years.  During  the  first  year  of  his 
service  he  was  inspector  for  the  whole  of  the  colony,  but  after  that  only  for 
the  Southern  and  Central  Divisions,  where  all  the  coal  mines  except  one  were 
situated.  He  was  of  opinion  that  the  coal  produced  in  Queensland  was  suitable 
for  the  smelting  of  iron  ores.  He  had  seen  coke  produced  from  it;  and  he 
thought  the  coke  froni  coal  obtained  on  the  north  side  of  the  Bremer,  at 
Ipswich,  was  equal  to  any  that  could  be  produced  in  the  southern  hemisphere, 
while  it  could  be  still  further  greatly  improved  by  washing.  He  had  not 
actually  seen  the  coke  used  for  smelting,  because  there  had  not  been  any 
smelting  operations  carried  on  here,  except  at  Aldershot.  Asked  as  to  the 
extent  of  the  coal  fields  of  (Queensland,  he  said  those  of  the  Central  district 
were  said  to  contain  40,000  square  miles.  Tlie  Southern  district  had  been 
opened  up  to  the  extent  of  120  to  150  square  miles.  He  produced  a  list  of 
thirty-one  mines,  twenty-five  of  wliicli  were  in  the  Ipswich  district,  three  on  the 
Darling  Downs,  two  in  the  Wide  Hay  district,  and  one  at  Clermont.  Four  of 
these  were  idle.  Practically  the  same  coal  measures  extended  from  a  short 
distance  west  of  Ipswich  to  the  Darling  Downs.  The  question  whether  coal 
was  near  enough  to  the  iron  ores  to  allow  of  the  latter  being  successfully 
manufactured  depended  greatly  on  the  cost  of  carriage.  For  instance,  the 
distance  from  Ipswich  to  the  North  was  considerable;  but  if  the  coal  measures 
were  in  the  immediate  vicinity  of  the  ore,  the  position  would  be  much  more 
favourable.  Of  the  iron  ores  of  the  Ipswich  district  witli  which  he  had  come 
immediately  in  contact,  he  liad  not  forined  a  favourable  opinion,  but  that  was 
a  matter  that  came  more  within  the  sphere  of  the  geologist.  He  had  seen  no 
large  beds  of  ironstone  in  the  immediate  neighbourhood  of  the  coal  seams  of 
Ipswich.  The  Styx  River  coal  was  in  close  proximity  to  the  iron  ore  of  Iron 
Island,  and  would  be  near  enough  to  warrant  their  being  worked  together. 
Then  there  were  not  only  iron  and  coal,  but  limestone  also,  in  close  proximity, 
and  he  certainly  thought  that  in  that  locality  there  were  all  the  essentials  for 
the  successful  establishment  of  the  iron  manufacturing  industry.  One  reason 
why  nothing  had  been  done  in  this  direction  hitherto  might  have  been  because 
the  demand  had  been  too  limited.  It  was  only  recently  that  our  productions 
could  go  into  the  other  States  without  paying  duty,  and  the  State  market  was 
not  sufficient.  An  Australian  market  was  a  different  thing.  In  the  Ipswich 
coal  mines,  from  1,000  to  1,300  men  were  employed — about  1,000  below 
ground.  The  outi)ut  of  coal  had  increased  regularly,  with  some  variations, 
since  Separation.  The  jiroduction  during  the  i)ast  four  years  has  been : 
1899,  494,009  tons;  1900,  497,132  tons;  1901,  539,472  tons;  1902,  501,631 
tons.  The  reason  for  the  falling  off  last  year  was  the  same  as  had  operated 
in  other  industries — the  general  depression ;  and  because  steamers,  havinjjr 
little  freight  for  the  North,  liad  carried  coal  from  Newcastle  at  low  rates. 
He  thought  the  establishment  of  ironworks  would  increase  the  output  of  coal. 
He  did  not  think  it  would  help  us  mucli  to  establish  works  in  the  southern 
States,  but  he  was  speaking  of  the  Commonwealth  generally.  He  could  nor 
say  whether  it  would  be  possible  to  establish  ironworks  here  without  assistance 
from  the  Crown.  He  certainly  thought  to  establish  such  works  in  the  State 
would  be  a  benefit  to  the  State.  Very  little  coke  had  been  sent  from  here  to 
Broken  Hill.  There  was  no  other  loading  except  the  coke,  and  that  made  the 
carriage  very  costly.  We  had  no  reason  to  fear  that  iron  sn)elting  could  not 
be  successfully  carried  on  with  our  coal;  on  the  contrary,  the  coal  was  of  a 
superior  quality  for  the  purpose,  and  he  thought  it  could  be  vastly  improved 
by  washing. 
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Captain  G-.  A.  Eichabd's  Etidence. 

Captain  Geo.  A.  Richard,  Metallurgical  Engineer  of  the  Mount  Morgan 
Gold  Mining  Company,  was  the  next  witness  examined.     Questioned  by  Mr. 
Kingston,  he  stated  that  he  had  had  about  twenty  years'  practice,  and  had 
had  considerable  experience  in  metallurgy,  including  iron  and  steel.     He  was 
in  a  position  to  express  an  opinion  as  to  the  prospect  of  successfully  establishing 
iron  and  steel  works  in  Australia.     In  1901  he  visited  the  United  States,  and 
was  all  through  their  iron  and  steel  regions.     He  went  with  a  special  object 
connected  with  the  Mount  Morgan  Company,   but  took  the  opportimity  of 
studying  the  iron  and  steel  industry  from  end  to  end — from  the  mine,  through 
the  transport,  to  the  manufacture  of  iron  at  Pittsburg.     He  also  visited  the 
works  at  Colorado.     While  in  America  he  also  obtained  all  the  statistics  he 
could  get  relating  to  wages,  the  distances  over  which  the  raw  material  was 
railed  and  shipped,  and  especially  as  to  the  cost  of  manufacture.     He  was 
therefore  in  a  position,  with  his  knowledge  of  the  resources  of  Australia,  to 
compare  the  prospects  in  Australia  with  actual  experience  in  the  United  States, 
and  his  opinion  was  that  iron  and  steel  could  be  successfully  manufactured  in 
this  country.     Since  he  had  come  back,  knowing  that  he  might  be  required  to 
give  evidence  before  the  Commission,  he  had  carefully  looked  into  the  question 
and  gathered  further  statistics,   and  he  was  quite   satisfied  on  the   subject. 
When  in  London,  during  his  recent  trip,  he  discovered  that  two  propositions 
were  before  investors  for  establishing  iron  and  steel  manufactories  in  Australia, 
and  he  had  an  opportunity  of  going  through  the  reports  of  experts  on  those 
propositions,  with  the  result  that  those  reports  confirmed  the  opinion  which  he 
had  already  formed.     He  estimated  that  the  cost  of  producing  a  ton  of  pig 
iron  at  Pittsburg  varied  from  32s.  per  ton  to  38s.  or  4-Os.  per  ton.     That  was 
the  cost  of  production.    As  to  the  cost  of  producing  steel,  he  had  not  gone  into 
that  sufficiently  to  give  a  precise  estimate,  but,  roughly,  he  would  put  it  down 
at  about  half  the'  selling  price.     The  price  of  the  pig  iron  varied,  but  the 
statistics    which    he    had    with    him    gave    the    lowest  price    in  America    as 
£1  15s.  4d.,  and  the  highest  £3  19s.  2d.    The  Mount  Morgan  Company  paid  for 
pig  iron  landed  in  Keppel  Bay  in  1901,  £5  5s.,  £4  15s.,  and  £5  5s.  per  ton 
for  different  shipments.     As  to  the  relative  cost  of  steel,  when  pig  iron  cost 
a   cert'iiii   sum   steel   proportionately   cost   so   much   more.      On   an   average, 
when  the  selling  price  of  pig  was  £1  lis.  10|d.,  steel  was  £3  6s.  9d.     That  was 
a  good  average  rule — that  steel  practically  cost  twice  as  much  as  pig  iron. 
Those  prices  were  at  the  factory;   pig  iron  was  generally  bought  f.o.b.   in 
America.    As  to  the  cost  of  a  ton  of  pig  landed  in  Australia,  he  could  not  give 
anything  closer  than  the  Mount  Morgan  figures.     He  was  satisfied  that  pig 
iron  could  be  produced  in  Australia  at  the  same  price  as  in  America.     He 
spoke  from  his  knowledge  of  the  iron  and  other  mineral  resources  of  this 
country,  and  he  had  compared  the  conditions  of  the  two  countries  piece  by 
piece — wages,  cost  of  living,  cost  of  transport,  cost  of  coal  and  coke,  and  so 
on.     He  was  speaking  of  Australia  generally,  and  that  included  Queensland 
generally,  although  not  specifically.     In  Australia  the  coal  and  ore  were  much 
nearer  the  seaboard  than  in  America.    As  a  rule,  it  was  better  to  take  the  ore 
to  the  coal  than  the  coal  to  the  ore,  although  sometimes  there  were  conditions 
— such  as  return  loading — which  formed  exceptions.     The  iron  and  the  coal 
were  very  rarely  close  together.     There  were  only  two  instances  in  the  world 
where  iron  and  coal  were  found  close  too^ether  in  large  quantities — ^in  England 
and  Alabama.     The  wages  throughout  the  iron  regions  of  America  were  very 
similar  to  those  paid  in  Australia.    About  Is.  an  hour  was  the  average  of  the 
iron  workers  in  America.    He  had  not  worked  out  exactly  the  cost  of  producing 
a  ton  of  pig  in  Australia,  but  it  would  probably  be  from   38s.   to  4:0s. — 
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practically  the  same  as  in  America.  He  was  satisfied  there  was  no  reason  why 
it  could  not  be  produced  at  about  that  cost — a  little  more  or  less;  and  there 
was  nothing  to  lead  him  to  doubt  why  it  could  not  be  placed  on  the  market  in 
Australia  at  the  same  price  as  it  cost  in  America.  In  forming  that  conclusion, 
he  considered  the  cost  of  materials,  <fec. — iron  ore,  coke,  limestone,  manganese, 
labour,  and  sundries.  The  different  costs  of  producing  a  ton  of  iron  in 
Australia  should  be,  approximately — 1.8  tons  of  iron  ore  at  5s.  6d.  per  ton, 
10s. ;  half  a  ton  of  fluxes,  4s. ;  labour,  5s. ;  repairs,  3s. ;  sundries,  3s.  That 
would  be  under  the  most  favourable  conditions,  and  he  had  not  allowed 
anything  for  interest  on  the  cost  of  plant  or  for  management,  which  were 
allowed  on  the  American  estimate.  These  items,  in  the  case  of  a  large  output, 
would  come  to  a  veiy  small  sum — possibly  Is.  or  2s.  per  ton  would  be  sufficient. 

Asked  whether  he  recognised  the  necessity  for  a  bonus  to  assist  the 
establishment  of  the  iron  industry,  Capt.  Richard  said  he  did,  and  stated  that, 
without  such  assistance,  it  was  very  hard  to  get  people  to  have  anything  to  do 
with  it.  He  had  made  it  his  business  to  talk  the  matter  over  with  men  of 
capital  in  London,  and  he  found  they  had  got  it  into  their  heads  that  wages 
Mere  high  in  Australia,  that  labour  conditions  were  unsatisfactory,  and  that 
these  elements  made  it  risky  to  invest  capital  here,  especially  in  new  enter- 
prises. He  believed  the  offer  of  a  bonus  of  £250,000  would  induce  the 
embarkation  of  the  necessary  capital — that  it  would  assure  a  certain  result. 
He  believed  the  requirements  of  Australia  in  the  sliape  of  manufactured  iron 
would  be  about  200,000  to  300,000  tons  per  annum.  Works  to  produce  that 
quantity  would  not  be  a  very  large  works,  and  would  cost  something 
between  £750,000  and  £1,000,000,  although  that  would  depend  upon 
certain  conditions — such  as  whether  the  works  provided  their  own  freight 
steamers  and  built  branch  railways.  He  also  called  the  attention  of  the 
Commission  to  the  way  in  which  the  world's  demand  for  iron  was  increasing, 
and  presented  some  statistics  in  proof  of  his  statement. 

By  Mr.  Groom:  As  to  what  were  Australia's  chances  from  this  demand, 
he  thought  there  was  going  to  be  a  very  big  demand  in  the  East,  that 
Australian  works  would  not  only  be  able  to  supply  Australian  demands,  but 
compete  with  the  United  States  for  the  Eastern  trade. 

By  Mr.  Kingston:  There  was  only  one  works  in  the  Pacific  Ocean,  at 
Japan.  Australia  could  compete  with  America,  because  her  works  could  be  put 
at  the  seaboard,  while  the  Americans  hud  to  pay  9s.  per  ton  to  get  their  ore  to 
port.  Germany  had  low  wages,  but  low-grade  ores  and  high  cost  of  transport. 
The  United  Stales,  too,  had  heavy  royalties  to  pay.  Australian  ores  were  better 
than  the  German,  and  were  equal  to  the  American,  with  carriage  in  favour 
of  Australian.  He  was  satisfied  that  economic  conditions  favoured  Australian 
works  as  against  German  or  American.  Wlien  he  was  in  America 
the  people  there  were  searching  the  Pacific  slope  for  material  to  supply  the 
Eastern  demand,  but  the  result,  he  believed,  was  very  unfavourable.  One 
reason  why  a  bonus  was  necessary  to  overcome  the  "  inertia"  of  capital  as 
far  as  Australia  was  concerned  was  that  large  capitalists  in  America  and  Europe 
had  their  money  invested  in  railways,  vessels,  &c.,  and  they  naturally  preferred 
spending  their  money  where  their  present  undertakings  existed.  Here  we  had 
not  that  huge  capital  that  existed  in  other  places,  and  we  needed  to  offer 
special  inducements  to  overcome  the  "  inertia''  of  which  he  had  spoken.  The 
demand  was  increasing  so  rapidly  that  new  works  would  have  to  be  erected 
somewhere.  While  it  was  a  fact  that  some  works  had  been  closed  down, 
others  had  taken  their  places  in  more  favourable  positions,  and  under  very 
much  more  favourable  conditions.     This  illustrated  the  necessity  of  having 
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works  established  under  the  best  conditions,  such  as  prevailed  in  Australia. 
The  tendency  now  was  to  put  the  works  where  the  raw  material  was  best  and 
and  cheapest.  In  this  respect  Australia  had  everything  in  its  favour,  but  the 
difficulty  was  to  get  capitalists  to  realise  the  advantageous  conditions  which 
existed  here.  He  had  compared  analyses  of  the  Lake  Superior  iron  ores  with 
those  of  Australian  ores,  and  had  not  found  that  the  former  were  better  than 
the  Australian.  He  was  aware  that  large  quantities  of  Spanish  ores  had  be^i 
introduced  into  England.  He  had  seen  specimens  of  coal  from  the  Dawson 
River.  It  seemed  to  be  a  semi-anthracite,  but  he  had  not  analysed  it.  It  was 
not  quite  as  good  as  the  Pennsylvanian  coal.  During  1901,  7,164,000  tons 
of  iron  had  been  smelted  with  coke,  and  2,500,000  tons  with  anthracite. 

By  Mr,  Groom:  The  estimation  of  the  Queensland  iron  ores,  so  far,  were 
based  on  surface  indications,  and  could  only  be  that  of  hard  ores.  The  greater 
proportion  of  iron  ores  were  hard  on  the  surface,  but  softer  lower  down.  He 
knew  of  one  case  in  America  where  the  soft  iron  had  not  been  discovered  for 
fifteen  years. 

By  Mr.  W  at  kins :  The  Tasmanian  ores  were  hard  ores.  For  this  reason 
he  did  not  attach  much  importance  to  an  estimation  of  ore  in  sight  in  flat 
country. 

Mr.  Kingston:  But  you  attach  importance  to  it  when  it  is  practically  in 
sight  to  the  extent  of  1,000,000  tons? 

Captain  Richard:  If  only  a  few  hundred  tons  were  in  sight  there  might 
be  a  very  big  mine  lower  down.  The  work  of  discovering  mines  was  quite  a 
separate  business  in  America.  In  Queensland  our  iron  deposits  had  not  even 
been  trenched  on. 

By  Mr.  Groom:  Although  there  were  some  conditions  in  Australia  not 
so  favourable  as  in  America,  there  were  more  conditions  in  this  country  that 
were  favourable.  The  conditions  at  the  Blyth  River,  Tasmania,  were  very 
favourable. 

Mr.  Watkins:  You  are  very  distinctly  of  opinion  that  iron  can  be 
manufactured  in  Australia  at  the  same  cost  as  in  America.  Can  you  explain 
how,  with  a  difference  of  about  £3  per  ton,  in  favour  of  Australia,  iDetween  the 
the  selling  cost  in  America  and  the  price  landed  in  this  country,  capitalists 
still  require  a  bonus  to  induce  them  to  embark  in  the  enterprise  1 

Captain  Richard:  He  had  already  explained  that  in  America  there  were 
a  great  many  large  capitalists — millionaires — who  had  already  vested  interests 
in  their  own  countries,  that  iron  and  steel  works  would  improve  the  imder- 
takings  in  which  their  money  had  been  invested,  and  that  they  naturally 
preferred  to  do  what  they  could  to  advance  the  enterprises  in  which  they  were 
personally  interested.  Similar  conditions  prevailed  in  England  and  in 
Grermany.  He  would  point  out,  also,  that  the  iron  and  coal  resources  of 
Australia  had  only  been  studied  quite  lately — in  Queensland  only  for  a  few 
weeks;  and  capitalists  liked  a  thing  to  mature  before  investing  their  money. 
Moreover,  pioneers  in  an  industry,  who  ran  special  risks,  expected  to  be 
rewarded  for  those  risks,  and  for  the  advantages  which  they  conferred  upon 
a  country  by  their  enterprise.  Then  recent  legislation  in  Australia  had  had  an 
unsettling  effect. 

Mr.  Watkins :  In  what  respect  1 

Captain  Richard:  The  Wages  Board  in  Victoria,  and  legislation  of  that 
sort.  Capital  was  always  very  timid.  There  were  also  the  risks  of  mistakes 
in  management.  For  instance,  works  might  be  placed  in  a  wrong  position, 
aiid  other  works,  more  favourably  situated,  might  be  erected  and  cut  them  out 
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of  the  market.  Again,  works  might  be  ill-designed,  and  there  might  be  law 
suits  for  an  infringement  of  patents.  At  the  present  time,  big  iron  and  steel 
works  in  Japan,  costing  £3,250,000,  were  now  in  financial  difficulties,  and  were 
compelled  to  increase  their  capital  by  about  30  per  cent.  That  was  partly 
a  State  and  partly  a  private  entei*prise.  Tlie  management  was  in  private 
hands.  He  thought  the  proposed  bonus  of  £250,000,  or  a  tariff  duty,  would 
be  sufficient  to  ensure  the  establishment  of  works  in  Australia.  Even  with  the 
margin  as  to  prices  already  mentioned,  he  did  not  think  it  would  be  safe  to 
start  without  assistance  of  that  kind.  From  the  Queensland  coke  which  he  had 
seen,  and  his  experience  of  rough  tests,  it  seemed  to  him  to  be  a  very  good 
coke — a  very  good  coke  indeed.  He  had  heard  it  ver}''  well  spoken  of  by  people 
who  had  used  it.  Mr.  Dunn,  the  manager  of  the  smelting  works  at  Aldershot, 
where  the  Burrum  coke  was  used,  said  it  was  very  good.  At  Mount  Morgan 
nothing  but  pig  iron  was  smelted.  Queensland  coke  was  used  there,  and  it 
was  found  to  be  very  suitable.  In  one  place  in  Canada — Nova  Scotia — wages 
were  about  6d.  per  hour,  the  men  working  twelve  hours  a  day ;  and  that  made 
Canadian  iron  so  cheap.  The  iron  ore  deposit  in  Queensland  which  he 
considered  the  most  promising  was  that  at  Iron  Island. 

By  Mr.  Wntkins:  If  the  bonus  were  granted,  he  thought  more  than  one 
works  would  be  establisiied  in  Australia.  Iron  would  be  produced  not  only 
for  Australian  consumption,  but  for  export.  He  thought  there  was  room  for 
more  than  one  works,  and  that  the  results  would  be  that,  owing  to  competition 
between  the  local  maimfacturer  and  the  importer,  prices  would  be  reduced  to 
the  consumer. 

By  Mr,  Groom:  The  price  which  he  had  given  as  the  cost  of  a  ton  of 
ore  (5s.)  was  a  special  case,  and  he  tliouglit  it  was  low.  He  would  put  another 
58.  on  to  that.    In  that  estimate  no  charge  was  made  for  royalty. 

By  Mr.  Kingston :  He  had  no  personal  interest  in  the  iron  industry. 

Mr.  Ball's  Evidence. 

Lionel  C.  Ball,  B.E.,  Assistant  Government  Geologist,  Queensland,  in 
answer  to  questions  put  by  Mr.  Kingston,  said  he  was  the  author  of  the  report 
on  the  "  Iron  Ore  Deposits  in  the  Gladstone  District,"  which  had  already  been 
laid  before  the  Connnission.  As  to  the  prospect  of  successfully  establishing 
the  iron  industry  in  Queensland,  he  was  not  prepared  to  offer  an  opinion  as 
far  as  the  commercial  aspect  of  the  question  was  concerned,  but  could  speak 
from  a  geological  point  of  view — as  to  the  resources  necessary  for  such  an 
enterprise.  He  had  not  seen  all  the  deposits  of  iron  ore  in  Queensland,  but 
he  had  examined  some,  and  had  thorouglily  inquired  into  the  question 
generally,  with  the  result  that  he  was  quite  satisfied  that  Queensland  had  all 
the  necessary  resources  for  the  successful  establishment  of  the  industry, 
including  fuel  and  fluxes.  He  was  in  a  position  to  say  that  there  were  large 
deposits  of  iron  ore  of  good  quality  in  this  State  suitable  for  the  manufacture 
of  iron,  and  he  could  say  the  same  with  regard  to  coal,  limestone,  and  every- 
thing that  was  necessary  for  iron  and  steel  manufacture.  Speaking  of  the 
chief  iron  ore  deposits,  and  without  going  over  the  same  ground  as  Mr. 
Dunstan,  he  first  referred  to  Kangaroo  Hills.  He  had  not  seen  the  deposit  at 
that  place  himself,  but  had  information  from  a  report  by  Dr.  Jack  in  1898. 
{G.S.Q.P.,  82,  "  Kangaroo  Hills  Silver  and  Tin  Mines.")  Dr.  Jack  said :— "  The 
'  Iron  Mountain'  .  .  .  culminates  in  a  considerable  hill.  .  .  .  It  is 
undoubtedly  a  lode  of  vast  proportions,  and  is  traceable  for  certainty  to  at 
least  forty-five  chains.  .  .  .  The  lode  matter  affects  the  needle  so  power- 
fully that  the    compass  is    practically  useless    in  its  vicinity.     .     .     .     The 
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lode  ...  is,  where  first  seen,  at  least  33  feet  wide,  and  its  cap  consists 
of  manganiferous  iron  glance.  Lillie's  Shaft  has  been  sunk  on  it  at  'Powell^s 
Knob'  to  the  depth  of  101  feet.  .  .  .  North-eastwards  of  Lillie's  Shaft, 
the  lode  gradually  increases  in  dimensions,  till  at  the  *  Iron  Mountain'  it  is  about 
two  chains  wide.  The  crag  already  mentioned  consists  of  garnet  rock,  iron 
oxide,  and  iron  oxide  mixed  with  manganese  oxide."  The  deposit  is  30  miles 
from  the  sea  at  the  nearest  port  (Halifax  Bay),  and  60  miles  from  Townsville. 
There  is  at  present  no  township  at  Halifax  Bay,  and  Townsville  would  probably 
be  the  port,  although  it  was  possible  that  it  might  be  made  Halifax  Bay.  Dr. 
Jack,  in  the  map  attached  to  his  report,  shows  that  there  is  more  limestone 
than  iron  in  the  district,  and  it  was  known  that  this  limestone  was  suitable 
for  fluxing  purposes.  Iron  Island  was  one  of  the  smallest  of  the  Duke  Group 
of  islands,  and  was  40  miles  north-east  of  St.  Lawrence.  It  was  also  close  to 
Marble  Island,  connected  with  it  at  low  tide,  while  there  was  deep  water  close 
in  shore  on  the  south  side.  Iron  Island  was  20  chains  in  length  and  10  chains 
^t  the  greatest  width;  and  the  whole  of  it,  except  five  chains  at  its  northern 
end,  and  a.  strip  one  to  two  chains  wide  on  the  west,  was  iron  ore.  He  had 
calculated  that  the  quantity  above  the  water  level  was  2,500,000  tons.  He 
believed  the  deposit  would  be  persistent  in  depth.  He  had  an  analysis  of  a 
sample  of  the  ore,  as  follows: — 


Per  cent. 

Per  cent 

Water  ... 

0-13 

Lime 

Z  *oO 

Silica    ... 

..       ' 2-51 

Majfnesia        

...      1-07 

Alumina 

2-95 

Phosphorous  ... 

...      0-065 

Iron 

64-72 

Titanic  Acid  ... 

Nil. 

Manganese 

Nil. 

This  sample  was  made  from  a  specimen  taken  over  the  whole  of  the  island. 
An  analysis  of  a  single  specimen  gave : — 


Per  cent. 
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Iron      

Manganese 

046 

1-73 

2-71 

63-94 

Nil. 

Lime 
Magnesia 
Phosphorous  ... 
Titanic  Acid  ... 

...       5*53 

Trace 

Trace 

Nil. 

The  amount  of  phosphorous  in  the  first  sample  was  rather  high  for  the  acid 
process,  but  this  would  probably  be  eliminated  by  taking  samples  from  different 
portions  of  the  island.  A  percentage  of  0.05  of  phosphorous  would  be  rather 
liigh,  but  some  of  the  Lake  Superior  ores  showed  0.06  per  cent.,  this  being 
reduced  by  sorting.  Iron  Island  was  now  held  under  mineral  lease,  and  he 
understood  it  has  been  taken  up  during  the  past  few  weeks.  It  was  not  at 
present  being  worked.  In  the  vicinity  of  Stannage  Point,  on  the  mainland, 
about  30  miles  from  Iron  Island,  there  was  also  a  deposit  of  iron  ore.  It  was 
a  small  deposit.  About  7,000  tons  was  in  sight,  of  very  pure  ore,  with  no 
phosphorous.  It  contained  about  60  per  cent,  of  iron.  There  were  iron  ore 
•deposits  in  the  vicinity  of  Mount  Morgan,  totalling  about  250,000  tons.  The 
quality  was  good,  showing  55.80  per  cent,  to  62  per  cent,  of  iron;  silica,  foiu* 
per  cent,  in  one  sample  and  2.5  per  cent,  in  another;  phosphorous,  a  trace  in  one 
case  and  0.080  per  cent,  in  the  other.  The  latter  would  be  unsuitable  for 
the  acid  process.  A  deposit  at  Mount  Biggenden  was  shown  in  the  plan  and 
table  tendered  by  Mr.  Dunstan.  (G.S.Q.P.,  No.  173,  "Mount  Biggenden  Gold 
and  Bismuth  Mine").  This  was  now  being  worked  for  bismuth,  and  the  iron 
magnetically  separated  was  shown  to  be  pure.  There  were  82,000  tons  in 
sight  there.  At  Olsen^s  Caves,  14  miles  north-north-west  from  Rockhampton, 
"there  were  several  outcrops  of  iron  ore,  and  analyses  of  these  showed  67  per 
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cent,  and  73  per  cent,  of  iron,  with  a  trace  of  phosphorous  in  one  case  and  none- 
in  the  other.  That  made  it  almost  absolutely  pure  ore.  At  Alma  Creek, 
shown  on  the  plan  and  table,  there  were  deposits  of  titaniferous  ore.  He  read 
two  analyses  of  the  ore : — 

w  ater  ...        ...        ...        ... 

Silver  

Alumina       

Manganese 

JLilXXlO  •••  •••  ...  •••  ••• 

Magnesia      

Phosphorous  

Titanic  Acid  -j 

The  second  analysis  was  from  a  separate  deposit.    In  the  Brisbane  and  Ipswich 
districts  there  were  also  deposits  of  iron  ore,  which  were  shown  on  the  plan  and 
table.     Nothing  had  been  done  in  the  way  of  working  them.    In  the  Gladstone 
district  the  most  important  deposit  was  at  Glassford  Creek,  and  this  was  also 
shown  on  the  plan.     None  of  the  Queensland  iron  deposits  had  been  worked 
except  for  fluxes  for  the  smelting  works  at  Aldershot.     The  iron  ore  deposit 
which  he  considered  the  most  valuable  or  the  most  capable  of  successful  future 
working  was  that  at  Iron  Island — that  was  the  one  to  which  he  attached  the 
most  importance  for  the  purpose  of  manufacturing  iron.     Next  in  order  he 
would  take  Mount  Lucy,  on  the  Chillagoe  Railway.     In  connection  with  the 
iron  on  Iron  Island,  there  was  an  island  close  by  giving  an  unlimited  supply 
of  limestone.     Speaking  generally,  in  all  cases  where  iron  had  been  found  in 
the  State,  there  was  abundance  of  limestone  close  by  except  in  the  Ipswich 
district.     As  far   as   was   at   present    known,  the  most   important  deposit   of 
limestone  was   that  at  Mortar  Island.     The   deposits  at  Mount  Etna,   near 
Rockhampton,  were  being  worked.     He  had  made  some  notes  regarding  the 
BuiTum  coal,  and  had  a  report  by  Mr.  Rands,  a  former  Government  Geologist, 
and  himself.     (G.S.Q.P.,  No.   170,  ''The  Burrum  Coal  Field.")     Howard,  the 
centre  of  the  coal  field,  was  18  miles  north-west  of  Maryborough  by  rail.    The 
average  percentage  of  coke  shown  in  the  Burrum  coal  was  66.8  per  cent.    This 
was*  a  field  likely  to  be  largely  drawn  upon  in  the  future.    It  had  been  worked 
for  the  past  twenty  years,  and  there  was  certainly  as  much  coal  likely  to  be 
taken  out  in  the  future  as  had  been  got  out  in  the  past.     The  best  analysis 
that  had  been  made  for  coking  purposes  showed  only  three  per  cent,  of  ash^ 
As  to  which  was  the  best  coal  for  smelting  purposes,  there  was  a  doubt  as 
between  the  Ipswich  and  Burrum  coal,  but  at  present  metallurgists  preferred 
the  Burrum.     Chromite  occurred  at  Ipswich,  but  it  had  not  been  worked,  and 
and  the  quantity  was  not  known.     At  Mount  Miller,  six  miles  from  Gladstone,, 
there  was  manganese  ore.    Manganese  was  absolutely  necessary  in  the  making 
of  steel.     The  quantity  at  Mount  Miller  had  been  estimated  at  160,000  tons. 
The  quality  of  the  ore  was  better  than  that  ordinarily  used  for  smelting 
purposes.     It  was  not  at  present  being  exported  for  this  purpose,  but  it  was- 
proposed  to  do  so.     There  was  a  small  amount  of  manganese  near  Ipswich, 
but  it  had  not  been  examined.    He  was  quite  satisfied  tliat  Queensland  had  all 
the  requisites  for  the  satisfactory  establishment  and  maintenance  of  the  iron 
industry  within  its  borders. 

By  Mr.  Watkins:  He  was  speaking  purely  from  a  geological  standpoint. 
Seeing  that  we  had  a  very  pure  ore,  he  did  not  see,  if  an  attempt  to  establish 
the  industry  failed,  that  it  could  be  the  fault  of  the  ore,  provided  the  fluxes 
were  right.     He  had  heard  that  after  furnaces  had  been  erected  and  used,. 
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even  with  suitable  ores,  it  had  been  necessary  to  pull  them  down  and 
reconstruct  them,  but  he  could  not  speak  of  any  particular  cases.  He  had 
not  examined  our  coal  with  the  view  of  ascertaining  whether  it  was  specially 
suitable  as  a  smelting  coal.  He  believed  the  coal  could  produce  coke  good 
enough  for  the  purpose,  but  that  was  a  matter  for  actual  test.  He  certainly 
believed  tha't  the  output  of  coal  would  increase,  not  diminish. 

By  Mr.  Groom:  It  was  only  during  the  sittings  of  this  Commission  that 
he  had  been  specially  examining  the  iron  deposits  of  the  State.  Before  that 
he  had  commenced  a  report  on  the  manganese  and  iron  deposits,  but  since 
then  he  had  been  solely  directing  his  attention  to  iron — only  during  the  past 
month  or  so.  As  to  the  clay  ironstone  deposits  of  the  Ipswich  district,  there 
were  ten  outcrops  within  two  miles.  One  seam  was  two  feet  six  inches  thick. 
Such  a  seam  would  contain  11,000  tons  of  ore  per  acre.  There  was  no  reason 
why  these  deposits  should  not  occur  throughout  the  Ipswich  coal  measures. 
Even  at  that  thickness  they  might  be  worked,  but  they  would  not  be  considered 
important  deposits.  The  Pine  Mountain  deposits  on  the  surface  were  too 
siliceous,  but  they  might  improve  with  depth. 

This  closed  the  evidence  taken  in  Brisbane. 


V.-NOTES  ON  ASBESTOS  IN  THE  EOCKHAMPTON 

DISTRICT. 


For  many  years  asbestos  has  been  known  to  occur  in  the  serpentine  belt 
which  extends  in  a  north-westerly  direction  from  Balnagowan,  near  Keppel 
Bay,  to  Yaamba,  Princhester,  and  Marlborough. 

Near  Princhester  there  are  some  old  workings  which  were  opened  many 
years  ago  to  determine  the  character  of  the  asbestos  deposits  there.  Recently 
Mr.  E.  K.  Ogg,  of  llockhampton,  visited  the  locality,  and  from  the  old  workings 
obtained  samples  of  the  asbestos  for  the  purpose  of  making  an  examination, 
and  to  determine  their  value  as  a  commercial  commodity. 

The  country  is  serpentine,  and  the  veins  of  asbestos  occur  in  all  sizes  up 
to  a  foot  or  more  in  thickness.  The  asbestos  in  the  larger  veins  is  coarse  in 
texture,  but  one  sample  from  a  seam  about  two  inches  in  thickness  showed 
asbestos  of  a  much  finer  quality.  All  the  samples  were  much  ironstained,  and 
partly  decomposed  by  the  action  of  surface  water,  the  workings  not  being 
deep  enough  to  obtain  the  asbestos  unaltered. 

Messrs.  Hall  and  Stokes,  in  a  paper  read  before  the  Royal  Society  of 
Queensland  some  years  ago,*  described  the  asbestos  deposits  occurring  near  the 
junction  of  Tilpal,  Princhester,  and  Glen  Prairie  runs,  and  in  their  summary 
regarding  the  occurrence  of  asbestos  and  the  propects  of  establishing  an 
industry  in  this  mineral,  states  their  belief  "  that,  on  proper  search  being 
made,  veins  of  asbestos  of  good  quality  and  payable  size  will  be  discovered, 
and  that  a  permanent  industry  will  be  the  result."  They  also  think  that 
"a  wider  knowledge  of  tlie  modes  of  occurrence  and  methods  of  working  may 
lead  to  search  being  made  in  other  serpentine  areas." 

Asbestos,  to  be  valuable,  nmst  be  pure,  clean,  strong,  fine,  and  capable 
of  being  woven,  the  latter  quality  being  quite  distinct  from  its  degree  of 
fineness,  and  depending  on  the  somewhat  flossy  nature  of  the  individual  fibres. 
Many  other  inferior  grades  of  asbestos  are  used,  however,  for  manufacturing 
purposes;  but  to  work  asbestos  successfully,  it  appears  that  the  occurrence 
of  the  high-class  material  is  indispensible  at  the  outset. 

The  material  obtained  recently  by  Mr.  E.  K.  Ogg,  when  microscopically 
examined,  shows  the  fibres  to  be  finer  than  the  best  quality  of  Italian  asbestos, 
but  no  further  comparison  could  be  made,  as  the  sample  was  too  much 
decomposed ;  neither,  for  the  same  reason,  could  the  structure  of  the  individual 
fibres  be  examined  to  determine  their  fitness  for  weaving  purposes. 
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YL— NOTES    ON    THE    GEOLOGICAL    HISTORY   OF 

KEPPEL  BAY. 


The  occurrence  of  the  phosphate-bearing  slate  belt  referred  to  in  a  previous 
article,  and  its  association  with  a  serpentine  belt,  discloses  some  features 
regarding  the  geological  history  of  Keppel  Bay. 

From  Balnagowan,  on  the  mainland,  to  the  west  of  Keppel  Bay,  a  belt  of 
serpentine  rock  extends  north-westerly  towards  Cawarral  and  Marlborough, 
And  are  parallel  with  the  slate  belt  trending  in  the  same  direction,  while  on  the 
other  side  of  the  serpentine,  at  Yaamba,  there  are  masses  of  Devonian  lime- 
stone which  form,  with  the  slates  associated  with  them,  a  third  belt  in  the 
same  geological  series. 

The  same  series  appear  to  have  been  repeated  in  the  direction  of 
Gladstone  to  the  south-east.  The  slates  of  Curtis  Island  are  similar  to  those 
north  of  Balnagowan  and  at  Cawarral,  and  there  are  limestones  corresponding 
to  those  at  Yaamba,  on  the  mainland  at  Raglan  opposite  Curtis  Island,  but 
the  serpentine  between  the  limestones  of  Yaamba  and  the  Cawarral  slates  are 
3'epresented  between  Curtis  Island  and  the  mainland  by  the  depression  forming 
the  channel  and  the  low  country  of  the  "  Narrows." 

Curtis  Island  and  the  mainland  to  the  north  of  the  Fitzroy  River  once 
w^ere  connected,  and  the  land  now  forming  Curtis  Island  was  a  peninsula.  At 
i:hat  time  Keppel  Bay  was  not  in  existence,  and  the  river  must  have  had  some 
other  outlet  to  the  sea. 

The  river  at  that  time  draining  the  countiy  fairly  agrees  with  the  course  of 
the  Fitzroy  River  of  the  present  day  so  far  as  the  upper  reaches  are  concerned, 
but  with  the  slate  country  of  Curtis  Island  joined  up  with  Cawarral,  and  Keppel 
Bay  non-existent,  the  river  has  trended  away  to  the  south-east,  and  following 
the  line  of  rocks  which  least  resists  its  denuding  action,  has  made  a  course  for 
itself  in  the  serpentine  belt,  and  flowed  along  the  west  of  what  now  is  Curtis 
Island  in  the  present  channel  of  the  "  Narrows.'' 

The  country  to  the  west  of  the  peninsula  must  have  been  low  and 
swampy,  and  a  vast  quantity  of  sand  and  mud  brought  down  the  river  has 
accumulated  tliere  to  fonn  a  series  of  sandstones  and  shales.  While  this 
filling-up  process  was  going  on  the  river  gradually  wore  away  part  of  the 
peninsula,  through  which  a  second  outlet  to  the  sea  was  made,  thus  forming 
•Curtis  Island,  and  with  tlie  opening  of  tlie  new  channel  the  old  one  by  degrees 
became  closed. 

Since  then  the  country  has  been  subjected  to  some  alterations  in  level,  and 
the  Mesozoic  rocks  have  been  slightly  raised  and  brought  with  the  influence 
of  surf  ace- weathering  agencies.  The  slight  elevation  produced  great  changes 
in  the  configuration  of  the  country  here  by  converting  the  low,  swampy  country 
into  an  elevated  plain,  but  the  subsequent  wearing-down  action  of  both  the 
river  and  the  sea  reduced  this  so  much  that  very  little  now  remains  to  show  it 
ever  existed.  Mackenzie  Island  is  a  very  small  renmant  of  this  sandy  plain, 
and  other  small  portions  of  it  are  to  be  found  about  the  "  Narrows." 
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Looking  backward  in  the  history  of  these  events,  we  see  one  period — 
probably  in  early  Tertiary  times — ^when  Keppel  Bay  and  all  its  islands  was  an 
area  of  dry  land  connecting  up  Curtis  Island  with  the  mainland  at  Cawarral 
and  forming  a  peninsula.  Mackenzie  Island  was  then  part  of  a  sandy  plain, 
and  extended  round  all  points  of  the  compass;  extended  easterly  towards  the 
peninsula,  northerly  towards  Balnagowan,  westerly  along  the  north  and  south 
banks  of  the  Fitzroy  River,  and  southerly  to  Port  Alma  and  the  country  about 
the  "  Narrows." 

The  Fitzroy  Rivei,  flowing  easterly,  formed  a  channel  through  the 
plain  of  Mackenzie  Island  sandstones,  and  when  it  reached  the  slates  of  Curtis 
Peninsula  trended  soutii-easterly  along  the  course  of  the  Narrows  to  enter 
the  sea  at  Port  Curtis. 


VII.-ORIENTAL  RUBIES  IN  THE  TATE  RIVER. 

NEAR  CHILLAGOE. 


While  travelling  across  from  Cairns  to  Croydon,  inquiries  were  made  in 
passing  through  the  tin  districts  concerning  the  occurrence  of  rubies  with 
stream  tin.  A  number  of  red  stones  in  the  possession  of  the  miners  were 
•examined,  and  although  the  locality  they  came  from  was  not  visited,  some  of 
them  were  found  to  be  Oriental  rubies.  Zircons  are  plentiful  in  the  tin 
'*  wash,"  and  garnets  of  exactly  the  same  colour  as  the  rubies  have  been  foimd 
with  the  latter  stones  at  the  "  Rocky  "  Tate  River.  Two  rubies  of  commercial 
"value  were  obtained  from  one  of  the  mines — one  being  about  a  carat  in  weight, 
the  other  a  carat  and  a-half,  both  of  a  bright  clear  colour.  The  garnets 
matched  the  rubies  perfectly  in  colour  when  cut,  although  readily  distinguished 
in  the  rough  state  by  an  absence  of  pleochroism  and  by  their  inferior  hardness. 

It  is  impossible  to  surmise  what  stones  of  value  are  thrown  away  by  the 
alluvial  tin-miner,  but  as  the  rubies  obtained  by  me  were  only  saved  with  other 
stones'  which  the  miners  consider  curiosities,  such  as  zircons  and  garnets, 
probably  good  stones,  regarded  as  valueless,  are  waslied  away  in  the  tailings. 

It  would  be  advisable  for  miners  to  always  save  brightrcoloured,  trans- 
parent stones,  and  obtain  some  estimate  of  their  value  from  the  Geological 
Survey  Office,  from  which  also  any  other  desired  information  on  the  subject 
<can  be  given. 


VIIL-ON  THE  OCCURRENCE  OF  THE  GENUS  HALYSITES  IN 
THE  PALJIOZOIC  ROCKS  OF  QUEENSLAND,  AND  ITS 
GEOLOGICAL  SIGNIFICANCE. 

By  R.  ETHERIDGE  Junr.,  Curator  op  Australian  Museum,  Sydney. 


In  the  "  Annual  Progress  Report  of  the  Geological  Survey  [of  Queensland} 
for  the  year  1900,"*  Mr.  B.  Dunstan  announced  the  discovery  of  the  Silurian 
genus  of  corals  known  as  Haly sites — more  popularly  called  the  "  Chain  Coral " 
— in  the  limestones  south-west  of  Mungana,  in  the  Chillagoe  District.  This 
is  an  exceedingly  interesting  discovery  in  Queensland  Palaeontology,  and  one 
of  high  geological  importance. 

The  limestones  were  at  one  time  regarded  as  Permo-Carboniferous  in  age;t 
subsequently  Dr.  R.  L.  Jack|  referred  them  to  the  Devonian,  and,  lastly,  Mr. 
S.  B.  J.  Skertchly§  again  returned  to  a  Carboniferous  age,  placing  the  lime- 
stones towards  the  close  of  that  epoch. 

The  specimens  submitted  to  me  are  preserved  in  a  blue-black,  or  almost 
black  limestone,  and  from  their  siliceous  composition  the  corals  weather  out 
on  the  surfaces.  The  colonies  are  of  limited  extent,  and  of  an  erect  and  shrub- 
like growth  apparently.  The  fenest rules  are  not  individually  of  large  extent, 
the  larger  measuring  4x4  mm.  to  4  x  6  mm.,  and  in  outline  vary  from 
rectangular  to  oblong,  and  without  such  a  marked  tendency  to  that  polygonal 
form  seen  in  several  of  the  New  South  Wales  species  of  the  genus;  neither 
does  one  diameter  greatly  exceed  the  other.  It  follows  that  the  angles  of 
junction  of  the  vertical  lamina^  or  corallite  chains,  are  not  so  variable,  and 
often  api^roximate  more  to  a  right  angle.  The  fenestrule  walls  are  strong,  but,, 
in  consequence  of  the  extensive  secondary  alteration  the  tissues  have  undergone, 
the  epitlieca  is  very  indistinctly  and  feebly  preserved. 

The  actual  length  of  the  corallites  is  unknown,  but  so  far  as  can  be 
ascertained  from  the  mode  of  preservation,  they  did  not  attain  any  great  degree 
of  height.  The  corallites  are  all  "  normal,"  i.e.,  autopores  only  appear  to  be 
present;  these  have  a  diameter,  in  the  direction  of  the  chain,  of  from  one  milli- 
metre to  one  and  a  quarter  millimetres.  The  corallite  chains  are  short,  only 
slightly  farcin lentiform,  the  number  of  autopores  in  a  given  chain  being  only 
from  two  to  four,  but  the  average  three.  The  autopores  abut  closely  against 
one  another,  the  inter-autoporal  walls  being  thickened,  and  leaving  no  space 
for  interstitial  tubes  or  mesopores,  of  which  not  a  single  trace  has  been  observed 
in  any  of  the  sections  prepared. 

The  structure  of  these  thickened  walls,  whether  inter-autoporal  or  fenes- 
trule-bounding  are,  when  viewed  in  microscopic  sections,  perfectly  homogeneous. 


*  Dunstan— Geol.  Survey  Report,  No.  159,  1901,  p.  21. 

+  Jack  and  Etheridge— Gool.  Pal.  Queensland,  &c.,  1892,  pp.  609  and  739. 

X  Fide  Dunstan,  loc.  cit, 

§  Skertchlv — Proc.  R.  Soc.  Queensland,  1899,  xiv.,  p.  xxiii. 
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The  corallites  termed  gonopores  by  me,  placed  at  the  angles  of  junction  of 
the  corallite  chains,  are  generally  developed,  but  not  invariably  so;  when 
absent  the  autopores  at  the  angles  abut  closely  against  one  another;  when 
developed  they  are  either  round  or  obscurely  polygonal. 

The  tabulae  are  complete,  more  or  less  horizontal,  and  never  vesicular; 
but,  owing  to  an  occasional  slight  obliquity,  cut  edges  are  now  and  then  seen 
in  transverse  sections  of  the  autopores.  The  first  point  that  strikes  one  on 
examining  a  longitudinal  section  is  the  extreme  regularity  and  delicacy  of  the 
tabulae,  presenting  precisely  the  appearance  of  the  rungs  in  a  ladder.  Some 
are  one  millimetre  apart,  others  three-quarters  of  a  millimetre,  and  they  are 
either  opposite  in  contiguous  corallites  or  slightly  alternating.  The  visceral 
chambers  are  either  square  or  transversely  oblong. 

The  absence  of  mesopores  is  also  more  forcibly  brought  home  to  the 
observer  on  examining  a  longitudinal  section,  for  wherever  the  latter  traverses 
the  vertical  plane  of  a  corallite  chain,  the  normal  tubes  are  all  seen  in  close 
contact  with  one  another. 

Septal  spines  are  present,  but  feebly  developed,  and  are  arranged  in  one 
or  two,  and  possibly  three   cycles  in  each  visceral  chamber. 

If  the  absence  of  mesopores  is  truly  a  structural  and  not  a  superinduced 
character,  one  brought  about  by  secondaiy  changes  in  the  coral's  tissues,  the 
Chillagoe  Halysites  is  quite  distinct  from  any  of  the  forms  discovered  of  late 
in  New  South  Wales.  True  it  is  that  mesopores  in  more  than  one  of  the  latter 
are  unstable  in  their  development,  but  in  none  of  them  are  these 
corallites  totally  wanting.  There  is  also  a  marked  absence  of  mesopores  in  a 
Halysites  I  described*  from  the  Gordon  River  Limestone,  in  Tasmania,  and 
with  tJiis  a  general  similarity  of  other  characters,  so  much  so,  indeed,  that  I 
shall  not  be  surprised  to  find  the  two  corals  are  identical. 

For  the  Chillagoe  Halysites  I  propose  a  specific  name  in  allusion  to  the 
locality,  with  the  following  abbreviated  characters : — 

HALYSITES  CHILLAGOENSLS,  sj).  nov. 

Sp.  Char. — Corallum  forming  shrub-like  colonies  of  small  size.  Fenestrules 
oblong  or  irregularly  quadrangular,  the  diameters  more  or  less  equal,  and  the 
angles  approximating  to  right  angles ;  sizes  4x4  mm.,  4x6  mm.,  &c. ;  walls 
strong,  but  much  altered  by  secondary  silicification ;  margins  straight,  or  very 
slightly  undulate.  Corallite  chains  short,  only  in  a  slight  degree  farcimenti- 
form;  autopores  oval,  two  to  four  in  a  chain,  about  one  to  one  and  a-quarter 
millimetres  in  longest  diameter;  septa  feebly  developed  in  from  one  to  three 
cycles;  pseudo-col umella  not  observed;  tabulae  very  regular,  complete,  hori- 
zontal, from  three-quarters  of  to  one  millimetre  apart,  opposite  or  subopposite 
in  contiguous  tubes;  visceral  chambers  square  to  transversely-oblong.  Meso- 
pores absent,  the  inter-autoporal  walls  solid,  and  trenchant  at  the  surface. 
Gonopores  generally  but  not  invariably  developed,  when  present  round,  or 
obscurely  polygonal;  tabulae  about  half  a  millimetre  apart;  visceral  chambers 
square. 

*  Etheridge— Proc.  R.  Soc.  Tas.  f(.r  181)8-99  (1000),  p.  81. 
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Halysites  chillagoensis  is  a  form  of  high  morphologioal  importanoey  for 
it  proves  what  has  been  elsewhere  fpreshadowed  (in  the  New  South  Wales 
species),  that  gemmation  may  go  on  direct  from  autopore  to  autopore,  without 
the  intervention  of  a  mesopore. 

The  presence  of  Halysites  in  the  Chillagoe  Limestones,  lends  colour  to  a 
belief  in  the  existence  of  Silurian  rocks  in  Northern  Queensland.  We  already 
know  of  the  presence  in  the  south-west  portion  of  the  State,  along  the  South 
Australian  border,  about  23°  S.  Lat.,  of  rocks  supposed  to  represent 
some  part  of  the  Ordovician  Series,!  and  it  is  not,  therefore,  unreasonable  to 
anticipate  that  throughout  the  great  expanse  of  "  slates,  schists,  greywackes, 
quartzites,  <fec.,  of  undetermined  age,"  shown  on  the  Greological  Map  of  1892, 
over  Central  Queensland,  and  extending  even  into  Cape  York  Peninsula,  some 
areas  at  least  may  prove  to  be  of  Silurian  age. 

I  believe  I  am  correct  in  stating  that  Halysites  is  unknown  in  rocks  of 
Devonian  age.  If  this  be  so,  we  are  face  to  face  with  one  of  two  conclusions — 
either  the  Chillagoe  Limestones  containing  this  coral  are  of  Silurian  uge, 
or,  the  beds  in  question  must  be  regarded  as  Devonian,  accompanied  by  an 
extended  range  in  time  for  the  coral.    I  favour  the  former  conclusion. 

Halysites  extends  throughout  the  Ordovician  Series  into  the  Upper 
Silurian,  as  high  as  the  Lower  Ludlow,  but  a  sufficiently  extended  examination 
of  the  Chillagoe  corals  has  not  yet  been  made  to  warrant  the  expression  of 
a  decisive  opinion  of  their  age  in  particular. 


t  Jack — Proc.  R.  Soc.  Queensland,  1895-9(),  xi.,  p.  73;   and  Note  on  the  Discovery  of 
Organic  Remains  in  the  Cairns  Range,  Western  Queensland. — Ibid.j  1897,  xii.,  p.  47. 


By  Authority :  Q-eorgb  Aethur  VAuauAy,  Government  Printer,  William  street,  Brisbane. 
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SOME  MANGANESE   DEPOSITS  IN   THE  GINGIN, 
DEGILBO,  AND  WARWICK  DISTRICTS. 


This  work  was  carried  out  as  part  of  the  general  scheme  of  having  all  the 
dieposits  of  manganese  ore  in  Queensland  inspected  and  reported  on  as  time 
permitted.  Some  of  the  deposits  are  acknowledged  to  be  poor,  but  it  is  hoped 
that  at  some  time  in  the  future  they  may  be  worked,  in  order  to  supply 
Australian  iron  furnaces  with  the  necessary  manganese  ore.  The  only  local 
demand  of  any  extent  at  present  is  that  of  Mount  Morgan,  where  about  a 
thousand  tons  a  year  are  consumed  in  the  chlorination  process.  The  manage- 
ment now  stipulates  that  no  ore  containing  less  than  70  per  cent,  available 
dioxide  will  be  accepted — probably  because  a  sufficient  quantity  of  ore  of  that 
grade  can  be  obtained  from  Mount  Miller,  near  Gladstone.  The  price  paid 
during  1902  was  Is.  1.3d.  per  unit,  on  a  basis  of  70  per  cent.,  with  Is.  6d.  per 
unit  in  excess.  Ore  carrying  70  per  cent,  available  manganese  dioxide  would 
thus  bring  £3  17s.  6d.,  delivered  at  Rockhampton. 

The  London  quotations  for  manganese  just  now  (6th  November)  are : — 

rft  Ore  containing  50  per  cent,  and  upwards  of  manganese,  9d.  to  O^d. 

^^—  „         47  to  50        „  „  „  8d.  „  9d. 

„         40  to  47        „  „  „  6d.  „  8d. 

Sq  i.e.,  ore  containing  44  per  cent,  of  manganese  would  bring  only  £1  58.  8d.  per 
.     ton.     It  is  evident  that  only  large  deposits,  most  favourably  situated,  could  be 
^    made  to  pay  at  that  price. 

""^  GINGIN. 

:  *^  The  proved  maiiganiferous  country,  comprised  in  an  area  of  2  square 
miles,  lies  5  miles  south-south-west  of  Gingin  Railway  Station — the  deposits 
occurring  in  freehold  portions  856,  1033,  917,  and  1147,  Walla;  and  Gingin, 

v^    the  centre  of  a  prosperous  cane-growing  district,  is  on  the  Mount  Perry  Rail- 

■fk  way,  29  miles  from  the  port  of  Bundaberg. 
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Sketch  Plan  of  Manganese  Deposits  in  tue  Gingin  Distbict. 

Scale  :  20  chains  to  an  inch. 


Good,  fairly  level  roads  run  to  Gingin,  and  the  Central  Mill  Private  Railway 
connects  with  Wattawa  Railway  Siding.  Arrangements  could  probably  be  made 
with  the  proprietors  of  the  private  railway  for  the  ore  to  be  carried  to  the 
siding,  and  heavy  cartage  freights  might  thus  be  obviated. 

The  manganiferous  country  is  gently  rolling.  It  was  formerly  covered 
with  dense  scrub,  but  most  of  it  is  now  imder  cultivation,  the  slates  forming 
a  rich  brown  soil.  It  is  drained  by  Currajong  Creek  and  its  Right  Branch, 
and  a  feature  of  the  country  is  the  number  of  springs,  some  of  which  persisted 
even  in  the  drought. 

General  Geology. 

A  narrow  north-and-south-stretchiiig  zone  of  slates  and  tuffs  of  undeter- 
mined age  includes  all  the  manganese  lodes.  In  one  or  two  places  indistinct 
and  indeterminable  fossil  remains  were  found  in  the  tuffs  near  the  lodes.  The 
beds  strike  north  and  south,  and  dip  at  high  angles  both  east  and  west,  owing 
to  folding,  consequent  on  compression  from  east  and  west. 

Clay  schists  with  segregated  lenticiiles  of  quartz  occm-  west  of  the  slates, 
and  similar  country — probably  a  continuation  of  the  same  belt — exists  in  the 
Perry  Scrubs  to  the  south  (already  described  in  No.  184  of  the  G.S.Q.  publi- 
cations, and  in  Government  Mining  Journal  for  August,  1903,  p.  400).  The 
soil  produced  is  comparatively  poor,  and  the  quartz  blows  carry  little  or  no 
gold. 

Immediately  east  and  north-east  of  the  manganiferous  area  the  slates  are 
capped  by  rich  red  and  black  residual  basaltic  soils,  but  they  have  been 
denuded  a  short  distance  to  the  east  and  north-east,  leaving  sandstones  and 
conglomerates  (of  Trias-Jura  age)  exposed. 

The  tuffs  and  slates  are  apparently  of  much  younger  age  than  the  schists,, 
but  are  themselves  much  older  than  the  sandstones  and  conglomerates. 
Nothing  is  known  as  to  the  age  of  the  basalt  beyond  that  it  is  younger  than 
the  sandstone ;  but,  as  none  of  these  rocks  appear  to  have  any  connection  with 
the  manganese  deposits,  their  age  does  not  really  concern  the  present  inquiry* 

Portion  856,  Walla. 

The  area  of  manganese  ore  on  this  portion  is  in  the  extreme  south-eastern 
corner,  and  extends  along  the  eastern  side  for  10  chains  from  the  southern  end. 
It  consists  of  scattered  pebbles  and  boulders  over  a  width  of  from  40  yards  at 
the  northern  end  to  2  yards  at  the  southern.  At  6  chains  from  the  southern 
boundary  is  a  solid  outcrop  6  feet  wide.  The  wider  parts  are  due  to  the 
occurrence  of  a  number  of  separate  lenses,  not  to  a  thickening  of  one  single 
lens. 

The  northern  portion  (with  the  exception  of  the  western  part)  is  formed 
of  a  mixture  of  hard  and  soft  cellular,  slightly  feiTuginous  ore  of  good  quality, 
but  towards  the  southern  boundary  the  fragments  of  ore  on  the  surface  are 
often  found,  when  broken,  to  have  a  centre  of  rhodonite  (manganese  silicate), 
or  else  of  partly  replaced  slate. 

A  general  sample,  taken  from  the  whole  outcrop,  assays  (Government 
Analyst) : — 

Manganese     ...         ...         ...     42.4  per  cent 

Silica  and  insoluble  ...         ...     16.3         „ 

The  amount  of  manganese  dioxide  was  not  estimated,  but,  even  assuming  the 
whole  of  the  metal  to  be  peroxidised,  it  could  only  amount  to  67  per  cent., 
which  is  rather  too  low  for  chemical  purposes  (Mount  Morgan). 
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The  northern  end  of  this  deposit  is  very  well  worth  prospecting,  for  the 
discovery  of  a  large  lode  here  would  be  of  great  value  because  of  the  acces- 
sibility of  the  locality. 

Clay  slate  is  the  country  on  the  eastern  side  of  the  lode,  while  on  the  west, 
together  with  strongly  cleaved  clay  slates,  are  highly  altered  ferruginous 
andesite  tuffs,  with  casts  of  indistinguinhable  fossils  and  lenticular  patches  of 
milk-white  calcite. 

The  road  to  the  east  of  the  northern  end  of  the  above  deposit,  and  just 
south  of  the  Central  Mill  Tramline  Crossing,  is  covered  for  a  distance  of  3 
chains  with  small  pebbles  of  very  good  ore,  possibly  derived  from  a  small  vein 
or  veins  running  along  the  road. 


Portion  1033,  Walla, 

Six  several  areas  on  this  portion  have  received  attention,  all  lying  on  the 
continuation  of  the  zone  embracing  those  in  portion  856  and  the  road  adjacent. 

Some  work  has  been  done  10  chains  south-west  of  the  south-eastern  corner 
of  856,  a  pothole  10  feet  deep  proving  a  width  of  7  feet  of  clay-stained 
manganese  ore,  seemingly  bulging  to  the  south  in  depth.  On  the  western  or 
hanging  wall  is  a  2-feet  band  of  partly  replaced  slate,  but  much  of  the 
remainder  of  the  ore  is  line-looking  blue  dioxide,  containing,  however,  much 
sandy  clay,  and  therefore  needing  hand-picking  and  washing.  The  quality  of 
the  ore  varies  greatly  within  a  space  of  a  few  inches,  but  I  believe  it  will 
improve  with  depth.  The  hanging-wall  is  fairly  well  defined  and  vertical,  but 
the  footwall  is  stained  and  veined  with  oie.  The  countiy  on  the  west  is  fissile 
decomposed  puri)lish  tuff  slate,  dipping  70  to  80  degrees  to  the  westrsouth- 
west;  while  that  on  the  east  is  decomposed  massive  slate. 

The  deposit  was  found  by  trenching,  and,  judging  from  the  fragments  on 
the  surface  scattered  over  a  width  of  a  chain,  it  may  be  3  or  even  4  chains 
long.     A  sample  from  it  assays  (Government  Analyst) : — 

Manganese     ...  ...  ...     40.5  per  cent. 

Silica    and   insoluble  ...     20.1         „ 

This  is  equivalent  to,  at  the  most,  64  per  cent,  of  manganese  dioxide. 

A  second  smaller  outcrop — probably  a  separate  deposit — is  to  be  seen 
half  a  chain  up  the  hil'l  to  the  west,  and  partly  replaced  slate  half  a  chain 
beyond  it. 

The  next  is  a  couple  of  chains  to  the  east,  on  the  line  of  that  on  the  road 
(referred  to  under  portion  856).  Fragments  of  good  ore  are  scattered  over  the 
ground  for  a  distance  of  2  chains,  and  a  general  sample  from  them  assays 
(Government  Analyst) : — 

Manganese    ...  ...  ...     47.3  per  cent., 

which  is  equivalent  to,  at  the  most,  75  per  cent,  of  dioxide,  but  all  of  this  is 
not  likely  to  be  available. 

The  next  manganiferous  belt  is  5  chains  west  of  the  ])Othole,  and  has  a 
wndth  and  a  length  (south-east)  of  a  chain.  Large  blocks  of  rather  soft,  some- 
times (juartz-veined,  ore,  with  central  pinkisli  manganese-stained  slate  (partly 
rophieed)  occur  half-way  between  portions  856  and  917,  the  manganese 
a])})areijtly  lying  across  the  belt.  The  silica  will  probaljly  decrease  with  depth. 
Tuff  slate  occurs  south  of  the  blow. 


Some  chains  south  of  the  last,  and  within  4  chains  of  the  north-west  comer 
•of  portion  917,  is  a  large  outcrop  known  as  the  Big  Blow,  on  the  line  of  the 
outcrops  in  portion  856  and  that  on  which  the  pothole  has  been  opened. 
Fragments  and  boulders  up  to  6  feet  in  diameter  cover  an  area  2  chains  long 
(north-west  and  south-east),  and  a  chain  across.  There  are  two  manganiferous 
portions  separated  by  about  4  feet  of  red  slaty  tuff  containing  bunches  of 
manganese  ore,  the  south-western  about  5  feet  wide,  the  other  3  to  6  feet 
wide.  The  dip  is  about  60  degrees  to  the  south-west,  and  gradually  gets 
greater  with  depth,  A  third  outcrop  20  feet  to  the  north-east  is  4  feet  in 
greatest  width,  and  consists  of  somewhat  better  ore  than  the  others,  but,  like 
them,  it  also  passes  into  jasperoid  at  the  northern  end. 

A  pothole  has  been  opened  to  10  feet  depth  on  the  two  south-western 
blows,  which  are  shown  to  be  6  feet  thick,  and,  though  very  hard  on  the 
surface,  to  soften  in  depth.  The  hanging-wall  side  of  th^  south-western  lode 
contained  carbonate  of  copper  stains — the  metal  having  probably  been  derived 
from  the  decomposition  of  the  andesite  tuff. 

The  ore  is  certainly  not  good,  being  slaty  and  containing  white  cherty 
centres.  The  outcrop  may  be  only  a  siliceous  cap  comparable  to  jasperoid.  In 
fact,  the  hanging  (south-western)  wall  is  red  jasperoid,  and  the  country  beyond 
it  is  yellow  indurated  clay  slate.  The  country  on  the  footwall  is  also  some- 
times jasperised.  The  country  must  have  been  originally  very  fine  bedded 
(laminated),  and  is  now  contorted.  A  general  surface  sample  assays  (Govern- 
ment Analyst)  :— 

Manganese     ...  ...  ...     33.0  per  cent. 

Silica  and  insoluble  ...     30.2         „ 

i.ron  ...  ...  ...        z.o         „ 

The  available  manganese  dioxide  can  therefore  not  be  greater  than  52  per 
cent,  in  the  sample,  although  specimens  have  yielded  as  much  as  62.4  per  cent. 
The  ore  is  too  siliceous  for  chemical  work,  but  the  silica  may  decrease  below 
the  surface. 

An  outcrop  of  similar  ore  to  the  above  occurs  in  a  gully  3  chains  to  the 
€ast-north-east  of  the  Big  Blow,  and  fragments  have  been  picked  up  for  some 
^stance  in  the  cultivated  ground  to  the  north. 


Portio7i  917. 

An  area  of  boulders  and  pebbles  of  poor  ore,  20  feet  across  and  a  chain  in 
length  (south-south-east),  lies  5  chains  from  the  northern  boundary  about  mid- 
way between  the  sides  of  the  portion.  Tlie  country  rock  is  andesite  tuff  and 
breccia.  The  deposit  probably  consists  of  up  to  6  feet  of  partly  replaced  rock. 
The  ore  is  very  poor;  indeed,  almost  every  fragment  having  a  central  part  of 
coxmtry  rock,  it  is  little  more  than  highly  stained  and  partly  replaced  country 
rock.  Other  small  outcrops  occur  a  few  chains  to  the  south-west  and  south- 
east. 

The  country  on  the  eastern  side  of  the  portion  is  clay  slate,  dipping  at  a 
high  angle  to  the  west,  and  containing  traces  of  manganese  at  numerous  points. 

About  25  chains  from  the  northern  and  6  chains  from  the  eastern 
boundary  a  pothole  has  been  opened  on  manganese  stained  and  partly  replaced 
clay  slates.  Tuff  slates  also  occur  here.  The  ore  obtained  was  of  no  value  for 
any  purpose. 


t. 
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Otlier  trenches  were  opened  on  stained  country  a  couple  of  chains  to  the 
south,  a  chain  beyond  which  are  a  21-feet  shaft  and  an  open  cut.  The  open 
cut,  30  feet  long  and  15  feet  in  greatest  depth,  was  on  a  bunch  of  ore  dipping 
south-east.  The  footwall  is  mottled,  white  and  yellow  sandy  slate,  the  hanging- 
wall  pink  pipeclay.  The  ore  passed  at  a  shallow  depth  into  a  thin  seam  of 
manganese-stained  clay.  The  few  tons  of  ore  obtained  was  of  a  good  quality^ 
a  sample  of  tliat  left  on  tJie  surface  assaying  (Government  Analyst)  : — 

Manganese     48.4  per  cent. 

equivalent,  at  tlie  most,  to  76.5  i)er  cent,  of  manganese  dioxide. 

On  tlie  one-chain  road  running  north  from  the  north-eastern  comer  of 
portion  917  good  manganese  has  been  found  within  2  chains  of  that  portion. 
The  ore  occurred  in  two  over-lapping,  north-and-south-striking  bunches,  6  and 
10  feet  respectively  in  length,  inaking  very  little  outcrop.  The  ore  in  the 
longer  northern  lens  1ms  passed,  at  i  feet  depth,  into  manganese-stained 
material.  Some  of  the  ore  assayed  j^rivately  65  per  cent,  available  manganese 
dioxide.  About  10  tons  were  obtained,  and  a  sample  of  that  left  yielda 
(Government  Analyst) : — 

Manganese     ...  ...  ...     47.2  per  cent. 

Availa])le   manganese  dioxide     67.7 
Silica   and   insoluble  ...       8.2 

Phosphorus 0.075 

Sulphur         ...   trace,  less  than  0.1 
Iron    ...         ...         ...         ...       0.91 

This  is  rather  too  low  in  available  dioxide  to  be  accepted  at  Mount  Morgan, 
but  the  silica,  phosphorus,  and  sulphur  are  all  within  reasonable  limits.  The 
country  is  yellow  clay  slate  striking  north  and  south. 

Portion  1147. 

A  few  blocks  of  manganese  dioxide  have  been  found  on  the  north-eastern 
comer  of  this  portion  in  brown  soil,  clay  slate  country.  One  specimen  from 
the  best  block  assayed  74  per  cent,  manganese  dioxide,  but  the  greater  part 
of  the  ore  is  very  poor,  and,  besides,  most  of  the  blocks  have  slaty  silicate 
centres.  Fragments  of  impure  ore  can  be  traced  for  a  quarter  of  a  mile  to 
the  south.  At  one  place,  10  chains  from  Currajong  Creek  on  the  east^  and 
15  chains  from  it  on  the  south,  a  pothole  has  been  opened  on  jasperoid,  with  a 
certain  amount  of  ore  dipping  45  degrees  to  the  west.  Manganese-stained 
blocks  cover  an  area  half  a  chain  in  diameter,  the  amount  of  manganese  may 
be  expected  to  increase  at  depth,  while  the  silica  will  decrease,  so  that  the- 
deposit  is  worth  testing. 

Manganese  ore  has  thus  been  shown  to  be  abundant  in  this  locality,  but  bo- 
far  most  of  it  is  of  rather  too  poor  a  quality  for  it  to  be  payably  worked.  Man- 
ganese ore,  however,  very  often  proves  far  less  siliceous  at  a  shallow  depth 
than  on  the  surface,  and  trial  shafts  might  be  sunk  with  good  prospects  o£ 
finding  payable  ore. 

Bog  Ore. — An  impure  iron-alumina-manganese  ore  occurs  in  the  flat 
coal-measure  country  north  of  Currajong  Creek,  often  forming  a  surface  deposit 
2  feet  thick  over  considerable  areas.  The  deposit  is  most  likely  a  residual 
one,  formed  by  the  decomposition  and  leaching  of  a  now  denuded  cover  of 
basalt.  There  is  no  use  for  such  ore  just  at  present,  though  a  demand  may 
arise  at  any  time  for  any  of  the  metals  contained  in  it. 
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KALLIWA. 

Portion  5v,  Kalliwa,  is  on  the  south-western  side  of  Kalliwa  Creek,  4 
miles  above  the  Burnett  River,  and  23  miles  south-south-west  of  Gingin.  In 
the  cultivation  of  a  small  plot  of  ground  on  this  portion,  numerous  blocks  of 
manganese  dioxide  and  silicate,  together  with  stained  slate,  were  foimd. 
Nothing  can  now  be  seen  in  sitUy  and  the  ore  is  not  of  good  enough  quality 
to  warrant  prospecting  work  even  if  there  were  any  prospect  of  there  being  a 
large  deposit  here.  Besides,  the  distance  to  a  railway  (14  miles  either  to 
Mount  Perry  or  Degilbo  in  a  straight  line),  and  the  roughness  of  the  inter- 
vening country,  would  effectually  prevent  the  present  exploitation  of  any 
deposit  of  ordinary  size. 

DEGILBO. 
Fortiori  54i;. 

Boulders  of  manganese  ore  occur  over  a  width  of  1  to  4  feet,  on  an  east 
and  west  line,  for  a  distance  of  15  yards,  in  about  the  centre  of  the  western 
part  of  54v,  Degilbo.  Two  tons  of  ore  obtained  some  months  ago  averaged 
6d  per  cent,  manganese  dioxide.  A  sample  of  the  best  ore  now  on  the  surface 
assays  (Government  Analyst)  : — 

Manganese     ...         ...         ...     52.0  per  cent. 

Available  manganese  dioxide     68.0         „ 
Silica  and  insoluble  ...       6.5         „ 

Phosphorus    ...         ...  ...       0.08       „ 

Sulphur  . . .  trace,  less  than  0.01       „ 

Xx  UIX        ...  ...  «.•  ...  X.I  ,, 

This  is  a  very  good  result,  and  with  hand-picking,  it  should  be  possible  to 
bring  the  percentage  of  dioxide  up  to  70  per  cent.,  the  minimum  accepted  at 
Mount  Morgan. 

The  country  rock  is  slate,  but  on  the  northern  side  of  the  outcrop  jasperoid 
occurs,  with  bunches  of  manganese  ore. 

The  cartage  to  Degilbo  Railway  Station  (3  miles)  costs  3s.  6d.  per  ton. 

Other  small  bunches  of  good  manganese  ore  are  found  in  the  slates  at  the 
northern  end  of  the  old  Mineral  Selection  2307  (on  which  the  Commonwealth 
Mine  is  situated),  a  quarter  of  a  mile  west-south-west  of  the  above. 

WARWICK. 

• 

Mount  Gammie  lies  5  miles  west-south-west  of  Pratten,  and  about  IJ 
miles  east  of  Tliane's  Creek.  The  summit  is  2,200  feet  above  sea  level,  and 
800  feet  above  the  general  level  of  the  surrounding  country.  The  manganese 
deposit  is  on  the  ridge  top,  10  chains  south,  a  little  east  of  the  trigonometrical 
station  on  the  summit,  and  is  reached  by  a  timber  track  from  the  Gladstone 
Mine.  It  is  only  a  couple  of  miles  from  the  proposed  Thane^s  Creek  station 
on  the  Warwick-Goondiwindi  Railway,  now  in  course  of  construction;  so  that, 
in  the  event  of  the  ore  being  worked,  cartage  would  not  be  a  heavy  item  of 
expenditure. 

The  country  rock  is  sandy  clay  slate  and  quartzite,  striking  a  little  east 
of  north,  while  the  trend  of  the  ore  body,  which  dips  to  the  east,  seems  to  be 
generally  nearer  north  and  south.  It  is  said  that  only  three  blocks  of  ore 
outcropped,  and  no  other  outcrops  are  known  in  the  vicinity,  though  strong 
stains  are  very  prevalent  in  the  Big  Hill  adit,  2  miles  to  the  north-north-east. 
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Over  twenty  years  ago  an  open  cut  6  feet  wide,  6  feet  deep,  and  half  a 
chain  long,  was  made  in  search  of  ore.  At  the  northern  end  of  the  cut  there 
is  a  great  development  of  quartz,  little  or  no  manganese  ore,  and  no  jasperoid, 
but  pinkish  cherty  quartzites.  Eight  years  ago  a  shaft  was  sunk  at  the  southern 
end,  to  a  depth  of  15  feet,  to  test  the  most  promising  part  of  the  deposit.  Four 
tons  of  ore  was  obtained,  with  some  difficulty,  and  sent  to  Sydney,  but  the 
contents  were  not  reported. 

In  the  shaft  is  6  feet  of  manganiferous  rock,  but  veins  and  stains  of  the 
mineral  extend  out  into  the  adjacent  country,  sometimes  for  several  feet. 
A  large  amount  of  quartz  occurs  as  bunches  in  the  same  formation.  About  a 
quarter  of  the  formation  is  manganiferous,  but  only  about  a  quarter  of  that  is 
good  ore.  It  is  thus  evident  that  special  cleaning  machinery  would  be  neces- 
sary in  order  to  work  the  ore.  The  ore  occurs  as  bunches  up  to 
50  lb.  in  weight,  surrounded  by  decomposed  country.  A  few  tons  of  compara- 
tively poor  ore  now  lie  on  the  surface,  the  best  material  in  which  assays 
(Government  Analyst): — 

Manganese     ...         ...         ...     48.9  per  cent. 

There  certainly  seems  to  be  a  slight  improvement  in  depth,  so  that  the  deposit 
is  well  worth  prospecting. 

LIONEL  C.  BALL, 

Assistant  Government  Geologist. 

Brisbane,  23rd  December,  1903. 


By  Authority :  Qeobge  Arthue  Vauohaiv,  QoYomment  Printer,  William  street,  Brisbane. 
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THE  CHAETEES  TOWEES  GOLDFIELD. 

NOTES    ON    THE    MAIN    REEFS, 


I.— GEOLOGY. 
Previous  DBscaaiPTioNs. 


The  geology  of  the  reef  systems  of  the  Charters  Towers  Field  has 
never  been  described  in  any  detail,  and  the  briefness  of  my  visit, 
together  with  the  fact  that  attention  had  to  be  paid  mainly  to  the 
question  of  the  requests  for  assistance  from  a  number  of  individual 
mines,  did  not  allow  of  more  than  a  very  cursory  view  being  taken 
of  the  geological  structure  of  the  field. 

The  main  gold-bearing  reefs  lie  within  an  area  some  2^  miles 
in  length  in  an  east  and  west  direction  by  about  a  mile  in  width  in 
a  north  and  south  direction,  the  chief  producers  having  a  more  or  less 
east  and  west  strike  and  northerly  dip. 

The  general  geological  features  of  the  field  were  described  by 
W.  H.  Rands  and  A.  Gibb  Maitland  (then  members  of  the  geological 
survey  staff)  in  the  Annual  Report  of  the  Geological  Survey  for  the 
year  1892.  No  geological  work  has  been  done  on  the  field  since  their 
visit,  and  as  their  descriptions  of  the  main  outlines  of  its  geology  are 
not  easily  accessible,  they  are  given  here  in  full. 

Mr.  Rands  thus  describes  the  features  of  the  western  portion  of 
the  field: — 

The  portion  of  the  field  on  which  I  wae  spedailly  engaged  lies  to  the  west  of 
a  line,  drawn  in  a  north  and  south  direction,  through  the  Racecourse. 

The  greater  part  of  this  area  is  composed  of  the  ordinary  granite  of  the  field, 
a  rock  which,  in  places,  passes  insensibly  into  a  coarse  diorite;  this  feature  is 
more  noticeable  on  the  eastern  end  of  the  field. 

The  granite  is  homblendic,  and  contains  very  little  mica.     Neither  this,  n<^ 

any  of  the'  other  rocks  of  the  field,  has  yet  been  petrologically  examined.    This 
will  b^  done,  and  the  results  will  be  published  in  a  final  report. 

The  granite  is  intersected  by  two  classes  of  dykes;  one  composed  of  basic 
and  the  other  of  acidic  rocks. 

The  majority  of  the  basio  dykes  on  the  western  portion  of  the  field  have  a 
general  bearing  of  about  north-east  and  south-west,  or  at  right  angles  to  the 
general  bearing  of  those  on  the  eastern  portion.  Some  of  these  are  very  per- 
sistent. I  traced  two  ^parallel  dykes  for  a  distance  of  over  one  and  a-half  miles, 
and  they  probably  extend  much  further,  as  towards  the  south-west  I  ceased  to 
trace  them  on  coming  to  the  boundary  of  the  map,  while  to  the  north-east  they 
were  lost  on  getting  among  the  town  blocks,  where  naturally  much  of  the  surface 
is  made-ground.     Others  could  be  traced  for  a  mile  in  length. 


Another  series  of  these  boaio  dykes  runs  in  a  more  or  less  northerly  direction. 
The  only  eTidenoe  bearing  on  the  relative  au^ee  of  theee  two  series  of  dykes  is  th«l 
in  the  grounds  of  the  Girls'  State  School,  on  the  East  Mexican  lease,  where  & 
north  and  south  dyke  faults  two  other  djykes  running  in  a  north-easterly  direction.. 
It  is  probable,  therefore,  that  the  whole  of  these  north  and  south  dykes  are  -th.e 
more  recent. 

There  is  an  instance,  near  ''  Matlock."  where  one  of  the  acidic  dykes  inter- 
sects a  mass  of  diorite,  and  is  itself  intersected  by  a  diorite,  showing  that  diorites 
of  two  distinct  periods  occur  on  the  field. 

The  dykes  are  often  lost  at  the  surface  for  some  distance,  and  then  crop  up 
again  in  the  same  line,  so  as  to  suggest  that  the  dykes  are  continuous.  Where 
this  has  occurred,  their  probable  continuation  is  shown  on  the  map  in  broken 
lines. 

The  composition  of  these  dykes  varies  considerably;  but,  pending  a  more 
minute  petrological  examination,  they  are  classed  together  on  the  map,  and 
distinguished  by  the  letter  d. 

The  acidic  dykes  consist  chiefly  of  granite  and  felsitic  rocks.  The  granite  is 
very  felspathic,  and  often  contains  large  blebs  of  quartz  and  white  mica,  with 
little  or  no  hornebJende.  These  dykes  are  not  so  persistent  in  length  as  the  basic 
dykes,  and  are  very  much  more  branched  and  irregular  in  shape.  The  longest 
distance  I -could  trace  one  of  these  was  about  a  quarter  of  a  mile.  They  have  no 
regular  bearing,  but  run  through  the  granite  in  all  directions. 

The  acidic  dykes  are,  in  all  esses  on  the  western  portion  of  the  field,  inter- 
sected by  the  basic  dykes,  and  are  consequently  of  an  earlier  date  than  the  latter. 
They  are  coloured  red  on  the  map,  and  distinguished  by  the  letters  g  and  f. 
Some  altered  igneous  rocks,  of  a  serpentinous  character,  occur  near  the  north- 
west part  of  the  Public  Park  Reserve.  Dykes  of  much  altered  igneous  rocks 
occur  in  various  parts  of  the  field.  Tliese  rocks  are  distinguished  on  the  map  by  & 
blue  colour,  and  the  symbol  n. 

There  is  a  large  area  of  granite  between  the  eastern  and  western  series  of 
dykes,  whigh,  so  far  as  can  be  gathered  from  the  surface  indications,  is  prac- 
tically free  from  dykes.  In  this  area  are  situated  some  of  the  richest  mines,  such 
as  the  Brilliant,  Victory,  Victoria,  &c.  The  underground  work  may  of  course 
prove  the  existence  of  dykes  here,  that  are  not  se^  at  the  surface  f  and  it  ia 
impossible,  until  that  work  is  done,  to  say  what  effect,  if  any,  the  dykes  have  on 
the  auriferous  character  of  the  reefs. 

On  the  north-western  portion  of  the  field  there  i^  a  large  wedge-shaped  mass 
of  slates,  which  dip  steeply  in  a  north-easterly  direction.  These  slates  run  out  to 
a  point  near  Boundary  street,  just  north  of  the  Hospital  grounds.  These  are  the 
oldest  rocks  on  the  western  portion  of  the  field.  Tho  quartz-schists,  on  the 
eastern  portion,  are  probably  older;  but  without  a  more  extended  survey,  it 
would  be  impossible  to  speak  with  certainty.  These  beds  ccmsist  of  mica-slates, 
with  layers  of  quartzite.  and  a  few  patches  of  limestone.  The  limestone  is  highly 
crystalline,  and  is,  in  parts,  coloured  brown  with  oxide  of  iron.  In  the  three 
places  where  it  occurs,  the  linieston^^  is  right  in  the  midst  of  a  diorite,  which  is 
intrusive  in  those  sedimentary  rock:*.  A  small  tongue  of  di<^ito  in  one  place  cuts 
into  the  limestone,  showing  that  the  diorite  must  be  intrusive  in  it,  and  that  the 
limestone  is  not  a  vein. 

R 

Dykes  of  diorite  run  out  from  tlie  larger  masses  into  the  slates  in  a  south- 
easterly direction,  following,  for  the  most  part,  the  line  of  strike  of  the  slates, 
but  often  cutting  across}  the  direction  of  strike. 

Another  mans  of  slates,  of  similar  character,  occurs  near  the  south-west 
corner  of  the  Racecourse  Reserve ;  they  continue  across  the  railway  line  down  as 
far  as  the  Queen's  Consolidated  and  the  United  Queen's  Consols  leases.  These 
slafces  are  also  intersected  by  dykes,  generally  running  parallel  to  the  direction  of 
the  strike  of  the  beds. 

A  third  very  small  patch  of  slates,  which  are  highly  micaceous,  occurs  dose 
to  the  Rainbow  road,  on  Lease  No.  1289. 

Some  large  alluvial  flats  occur  in  places  along  the  watercourses. 
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Mr.  Maitla^nd  thus  describes  the  eastern  poirtion  of  the  field — 

The  portion  of  the  field  which  had  been  allotted  to  me  may  be  defined 
roughly  as  that  district  lying:  to  the  east  of  a  line  running  north  and  aoiith, 
commencing  from  the  western  comer  of  the  Racecourse,  and  bounded  on  the 
«ast  by  the  waters  of  Gladstone  Creek. 

The  mapping  of  this  portion  of  the  goldfield  turned  out  to  be  much  m<»re 
difficult  than  had  been  anticipated',  owing  to  the  complexity  of  the  geological 
structure.    Thifs  work  occupied  me  until  January  of  the  present  year. 

As  the  Report  and  accompanying  maps  have  not  yet  been  published,  the 
following  Is  a  risume  of  the  geological  structure  of  the  portion  of  the  field  which 
fell  to  my  share: — 

By  far  the  larger  portion  of  the  ground  is  composed  of  granite,  and  a  very 
coarse-grained  rock,  containing  hornblende,  mica,  and  a  tricUnic  felspar — a 
quartz-diorite.  It  was  found  quite  impossible  to  draw  any  line  separating  these 
two  distinct  rocks.  Hence  both  have  been  delineated  on  the  map  by  the  same 
colour  and  symbol.  An  examination,  yet  to  be  undertaken,  of  the  geological 
structure  as  revealed  by  mining  operations,  may  yield  valuable  information  as 
to  the  relation  which  the  granite  and  coarse  diorite  bear  to  one  another.  In  the 
absence  of  chemical  analysis  and  miscroscopic  examination,  no  further  details  can 
at  present  be  given  regarding  these  rocks. 

The  granite  penetrates^ those  sedimentary  beds  which  form  the  lesser  portion 
oi  the  ground. 

The  sedimentary  rocks  consist, 'for  the  most  part,  of  indurated  siliceous  rodcs 
'(iB4>proaching  very  closely  to  quartzites),  sometimes  very  micaceous.  Wherever 
they  are  exposed,  the  beds  are  seen  to  be  either  vertical  or  inclined  at  high 
angles. 

In  these  indurated  sedimentary  rocks,  in  the  vicinity  of  the  area  which  I 
mapped,  the  alteration  has  not  proceeded  so  far  as  to  cause  the  rocks  to  be 
placed  in  the  category  of  the  metamorphic,  using  this  latter  term  in  its  strictest 
sense. 

The  contrary  appears  to  be  the  case  with  the  quartzites  or  quartz^schists, 
which  occupy  only  a  very  smaJl  portion  of  the  western  end  of  the  country  in  the 
vicinity  of  Gladstone  Creek.  These  rocks  are  distinctly  marked  off  from  (he  rest 
of  the  beds,  not  only  by  the  extent  to  which  alteration  has  been  carried  aud  the 
physical  characters  of  the  rooks  themselves,  but  also  by  the  fact  that  similar 
rooks  are  seen  to  be  interbedded  with  the  chief  masses  of  sedimentary  rocks. 

These  siliceous  rocks  may  be  merely  part  of  the  sedimentary  series  of  ot^er 
portions  of  the  field,  or  they  may  be  of  older  date.  Detailed  mapping,  carried 
over  a  much  larger  area,  is  the  only  method  by  which. the  triie  relation  of  the 
i;wo  series  can  be  made  out. 

The  area  in  the  vicinity  of  Gladstone  Creek  is  the  odIj  part  of  the  field 
embraced  within  the  limits  of  the  survey  in  which  these  presumably  more  ancient 
Tocks  have  been  detected. 

The  most  important  feature  in  the  structural  geology  is  the  system  of  dykes 
which  occupy  a  very  large  area  in  the  eastern  portion  of  the  district,  and  extend 
to  the  ?outh-east  into  country  far  beyond  that  which  it  was  my  duty  to  map. 

On  petrographical  grounds,  the  dykes  are  divisible  into  two  totally  distinct 
series — a  basic  and  an  acidic. 

The  basic  dykes  are  remarkable  from  the  fact  that,  so  far  as  it  was  possible 
to  carry  my  survey,  they  had  no  apparent  connection  with  any  visible  deep- 
seated  mass  of  rock  of  similar  composition,  unless  some  relation  exists  between 
the  coarse  diorite  and  the  dykes.  This,  however,  is  a  subject  upon  which  light 
may  be  thrown  when  the  underground  survey  of  the  field  has  been  carried  out. 

The  longest  dyke  has  been  followed  north-west  for  a  distance  of  about  three- 
quarters  of  a  mile  as  far  as  Gladstone  Creek,  after  crossing  which  it  stretches 
away  beyond  the  limits  of  the  country  examined. 

When  the  positions  of  the  various  dykes  are  laid  down  upon  a  map,  it  is 
found  that  there  are  two  distinct  sets  or  systems,  each  ap(HX>ximatdy  at  right 
angles  to  the  other.  The  individual  dykes  of  each  set  have  an  approximate 
parallel  trend. 
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Th«  rooks  of  which  these  dyke*  are  oompoeed  are  all  basio  oompouncU.  They 
vary  very  muoh  in  texture  in  different  parts  of  the  area,  and  even  in  different 
portions  of  the  same  dyke.  At  one  end  of  the  series  are  rooks  of  very  fine  grain, 
and  at  the  other  very  coarse-grained  rocks.  Other  varieties  are  markedly  por- 
phyritic.  To  have  distinguished  the  different  varieties  of  basic  dykes  on  the 
map  would  have  necessitated  microscopic  work  being  carried  out  hand  in  hand 
with  work  in  the  field,  which  waa  impracticable.  A  selection  of  the  most  repre- 
sentative types  has  been  prepared  for  microscopic  study,  and  will  be  fully  deaJt 
with  in  the  finaJ  report. 

Wherever  an  opportunity  of  examining  a  section  of  the  dykes  presented  itself, 
it  was  found  that  they  were  vertical,  or  nearly  so. 

The  breadth  of  the  dykes,  as  would  naturally  be  expected,  varies  very  much 
in  different  places,  but  in  no  case  was  the  width  exposed  on  the  surface  very 
great. 

In  a  few  cases  there  are  what  appear  to  be  interruptions  to  the  lateral  con- 
tinuity of  the  dykes  and  their  subsequent  resumption  upon  what  seems  to  be  the 
same  line. 

A, few  o^  the  dyke«  ^ave  off  lateral  branches  which,  in  some  cases,  connect 
parallel  veins.  In  other  places,  portions  of  the  rook  traversed  by  the  dykes  are 
caught  up  in  the  centre  of  the  mass. 

The  intersection  of  the  two  rectangular  sets  of  dykes  is  easily  seen  where  the 
two  rocks  are  of  different  textures. 

The  acidic  dykes,  though  presenting  somewhat  similar  structural  features  to 
those  above  described,  have  several  important  points  of  difference. 

The  dykes  have  the  same  genera]  composition  as  granite,  and  belong  to  the 
elvanite  family.  In  different  portions  of  the  same  dyke  the  composition  varies 
very  much;  at  one  place  the  rocks  may  present  all  the  characters  of  a  micro- 
granite;  at  another  all  those  of  aplite,  with  pegmatitic  varieties.  The  absence  of 
hornblende  distinctly  marks  off  these  dyke  rocks  from  the  main  mass  of  granite 
of  which  this  district  is  composed.  These  elvanites  are,  in  all  probability,  off- 
shoots from  some  granitic  mass  not  seen  within  the  ground  embraced  by  my  work. 

The  acidic  dykes  have  much  more  sinuous  courses  than  those  of  the  basic 
type.  They  are  neither  so  uniform  in  their  thickness,  nor  have  they  such  a 
persistent  trend.  These  very  irregular  dykes  have  numerous  branches,  and  what 
may  be  termed  lateral  excrescences.  They  intersect  some  of  the  basic  dykes, 
and  are  intersected  by  others. 

To  the  north  of  Millchester  are  certain  other  altered  dyke  rocks,  not  refer- 
able to  any  of  the  varieties  known  to  exist  on  the  field.  These  will  be  fully 
described  at  a  later  date. 

A  feature  common  to  the  two  sete  \s  that  the  dykes  appear  to  end  almost 
abruptly  when  they  come  in  contact  with  the  sedimentary  rocks. 

Evidence  is  seen  of  the  shifting  of  the  dykes  by  faults ;  but  in  no  case  does 
the  shifting  on  the  surface  appear  to  be  very  great.  In  the  case  of  vertical  dykes, 
however,  this  doe!»  not  prove  that  the  displacement  is  a  small  one. 

What  effect-  these  dykes  have  upon  the  reefs  and  their  contents  can  only  be 
ascertained  after  the  examination  of  the  underground  workings  has  been  made. 

The  banks  of  the  most  important  creeka  are  skirted  by  a  width,  more  or  less 
great,  of  recent  superficial  deposits.  These  also  have  been  delineated  upon  the^ 
map. 

The  map  of  the  surface  geology  of  Charters  Towers  resulting 
from  the  field  work  of  Messrs.  Rands  and  Maitland  was  published 
in  1894,  and  showed  the  botmdaries  between  the  altered  sedimentary 
rocks  and  the  intruding  granite,  as  well  as  the  positions  of  the 
numerous  acidic  and  basic  dykes  with  which  the  field  is  intersected. 
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A  later  edition,  in  1898,''^  showed  also  the  underground  workings  on< 
the  various  reefs  as  far  as  they  had  been  carried  out  at  that  time. 
The  detailed  petrography  of  the  field  was,  however,  never  written, 
nor  any  description  of  the  character  of  the  reef  systems  or  of  the 
geological  structure  as  revealed  by  the  mining  operations. 

Sequkngb  of  the  Igneous  Intrusions  and  of  the  Formation  of  thb 

« 

Veins. 

Judging  by  the  mapping  and  remarks  of  Messrs.  Rands  and 
Maitland,  and  by  the  exposures  now  accessible  in  the  mine  workings, 
the  general  sequence  of  formation  of  the  various  igneous  rocks,  to 
the  presence  of  which  the  occurrence  of  the  gold  veins  is  no  doubt 
attributable,  appears  to  be  as  follows : — 

(1st)  The  intrusion  of  the  sedimentary  beds  by  a  mass  of 
hornblendic  granite,  and  the  alteration  of  those  beds  into 
slates  and  schists  by  the  pressures  to  which  they  were 
exposed  during  this  intrusion. 

(2nd)  The  intrusion  of  this  older  granite  and  the  adjoining 
altered  sedimentary  rocks  by  irregularly-shaped  and 
irregularly-disposed  felsitic  dykes.  These  are  probably 
apophyses  from  a  second  magmatic  mass  of  acidic 
character,  the  greater  bulk  of  which  solidified  at  some 
depth  below  the  present  surface  of  the  country. 

(3rd)  The  intrusion  of  all  the  above-mentioned  rocks  by  dykes 
of  a  more  basic  character  (diorites?).  On  the  western 
end  of  the  field  these!  basic  dykes  have  a  general 
parallelism  in  a  N.E.  and  S.W.  direction,  but  on  the 
eastern  end  of  the  field  they  run  more  nearly  from  N.W. 
to  S.E.  They  are  probably  off-shoots  from  a  mass  which 
has  been  exposed  over  a  large  area  on  the  north-western 
comer  of  the  field,  and  which  has  been  mapped  by  the 
previously  mentioned  observers. 

Subsequently  to  the  solidification  of  these  three  types  of  igenous 
rocks  occurred  the  fissuring  which  allowed  of  the  ascension  of  the 
quartz-  and  metal-bearing  solutions  from  which  the  present  reefs  were 
formed.  These  fissures  cut  through  sedimentary  beds,  granitic  rocks, 
and  acid  and  basic  dykes  indifferently,  and  their  filling  with  quartz 
and  metallic  minerals  represents  the  last  traces  of  vulcanism 
apparent  in  the  field. 

The  relation  of  the  quartz  reefs  to  the  diorite  dykes  in  point  of 
time  of  formation  is  clearly  shown  by  the  underground  workings  of 
the  Brilliant  and  Brilliant  Freeholds  Mines,  where  they  cross  a  largfe 
diorite  dyke  striking  from  N.W.  to  S.E.  The  position  of  this  dyke 
is  shown  in  broken  lines  running  parallel  to  the  Brilliant  Freeholds 


*  Geological  map  pf  Charters  Towers  Grold  Field  showing  underground  work- 
ings. On  a  scale  of  4  chains  to  aa  inch.  Second  Edition,  1896.  (In  six  sheets.) 
6.S.Q.  Publication  No.  142. 
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underlie  on  the  1898  edition  of  the  geological  map  of  the  field.  As 
the  levels  of  these  mine«  are  followed  to  the  west,  they  come  to  a 
position  where  the  stoping  ends,  and  diorite  takes  the  place  of 
the  stoped  ground  overhead.  At  first  it  would  appear  as  if  the 
diorite  had  intruded  the  granite  subseouently  to  the  formation  of  the 
reef,  and  had  thus  cut  the  reef  off.  More,  detailed  examination, 
however,  shows  that  the  reef  quartz  occurs  right  through  the  diorite 
dyke  (which  is  in  places  up  to  40  ft.  in  thickness),  but  that  subse- 
quent movement  of  the  countiy  along  the  plane  of  weakness  formed 
by  the  junction  of  th.e  diorite  dyke  and  the  granite  has  shifted  the 
reef  in  the  diorite  to  a  higher  position.  After  driving  through  the 
diorite  and  picking  up  the  reef  in  the  granite  on  the  other  side,  the 
reef  has  been  stoped  back  through  the  diorite  at  the  higher  level,  and 
the  anterior  date  of  formation  of  the  diorite  is  thus  made  apparent. 
In  the  workings  on  the  Day  Dawn  reef  in  Mills's  United  numerous 
examples  of  dykes  of  diorite  can  be  seen  in  the  walls,  completely  cut 
off  by  the  "  formation"  of  the  reef,  while  the  continuity  of  the  reef 
and  "  formation"  is  nowhere  interrupted  by  these  dykes. 

IXPLUBNCB    OF    COUNTRT    ON    GrOLD    DEPOSITION. 

Mr.  Rands,  in  his  report,  says: — ''There  is  a  large  area  of 
granite  between  the  eastern  and  w^esteni  series  of  dykes  which,  so 
far  as  can  be  gathered  from  tlie  surface  indications,  is  practically 
free  from  dykes.  In  this  area  are  situated  some  of  the  richest 
mines,  such  as  the  Brilliant,  Victoiy,  Victoria,  <fec.  The  underground 
work  may,  of  course,  prove  the  existence  of  dykes  here  that  are  not 
seen  at  the  surface;  and  it  is  impossible,  until  that  work  is  done,  to 
say  what  effect,  if  any,  the  dykes  have  on  the  auriferous  character 
on  the  reef." 

A  study  of  the  plotting  of  the  underground  workings  on  the 
geological  map  of  the  field  published  subsequently  to  the  above 
remarks  points  to  the  conclusion  that,  though  the  ''diorite"  dykes 
appear  to  have  little,  if  any,  influence  on  the  gold  contents  of  the 
reefs,  the  ground  underlying  the  mapped  outcrops  of  the  felsitic  dykea 
has  been  markedly  unfavourable  to  the  deposition  of  gold,  though 
in  many  cases  the  reef  fissures  have  been  followed  right  under  these 
outcrops.  The  best  examples  of  this  fact  are  perhaps  the  poverty  of 
the  ground  under  the  Day  Dawn  School  Reserve  and  the  Church  of 
England  ground,  where  dykes  of  this  character  are  strongly  in 
evidence  on  the  surface,  and  where  the  surrounding  payable  ground 
has  been  mostly  all  stoped  out.  An  examination  of  the  map  will  show 
that  in  no  single  instance  where  outcrops  of  acid  dykes  have  been 
depicted  on  the  surface  has  the  ground  been  rich  enough  below 
to  allow  of  any  extensive  stoping  being  done.  If  these  acidic  dykes 
are  the  upper  portions  of  apophyses  from  a  larger  mass  which 
has  solidified  at  some  unknown  depth  below  the  present  surface  of 
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th^  ground,  the  probability  is  that  they  increase  in  size  with  depth. 
/Kie  universally  observed  barrenness  of  the  ground  in  their  neigh- 
bourhood points  to  the  conclusion  tha;t  the  rock  of  which  they  are 
formed  was  in  some  way  unfavourable  to  the  deposition  of  gold,  and 
if  this  copclusion  is  correct  it  is  interesting  as  a  fresh  example  of  the 
influence  of  couqtry  rock  on  the  gold  values  of  the  veins  occurring 
in  it.  / 

The  occurrence  of  dykee  of  this  character  in  the  western  and 
d^fsper  portions  of  the  Day  Dawn  Gold  Mines  lease  possibly  accounts 
.for  the  poverty  of  the  Day  Dawn  formation  in  this  portion  of  the 
Gompany^B  ground.  The  absesjtce  of  such  dykes,  on  the  surface  at 
lejftst,  in  the  ground  lying  to  the  north  and  we«t  may  thus  allow  of 
an  alteration  of  conditions  for  the  better  as  thi«  ground  is  opened  up. 


II.— THE    MAIN   REEFS. 

Tbb  TFnii»  Chief  Systems. 

The  most  important  gold-bearing  reefs  of  the  Charters  Towers 
field  divide  themselves  into  three  classes,  depending  for  their  differ- 
ences on  peculiarities  of  occurrence  which  become  apparent  with  only 
a  very  slight  acquaintance  with  the  field.  The  western  end  of  the 
field  is  characterised  by  the  Day  Dawn  reef  occupying  a  fissure 
remarkable  for  the  regularity  of  its  bearing  and  dip  over  a  length 
of  some  6,000  ft.  of  workhigs,  and  to  a  depth  of  3,000  ft.  from  its 
outcrop.  The  reef  has  been  worked  for  payable  stone  for  nearly 
5,000  ft.  along  its  course,  and  to  a  depth  of  2,500  ft.  from  where 
payable  stone  was  first  struck  at  about  200  ft.  down  the  Day  Dawn 
P.C.  underlie.  The  chief  dividend-paying  mines  in  which  this  ground 
has  been  worked,  have  been,  passing  from  east  to  west,  the  Day  Dawn 
P.C.  working  from  the  outcrop,  and  Mills's  Day  Dawn  United  blocking 
it  off;  then  the  Day  Dawn  Block  and  Wyndham,  and  Pfeiffer's  Day 
Dawn  Gold  Mines  blocking  it  off;  to  the  west  of  these  the  Day  Dawn 
Gold  Mines.     These  mines  have  paid  over  £2,000,000  in  dividends. 

The  strike  of  the  fissure  is  nearly  due  east  and  west,  and,  as 
shown  by  the  plotting  of  the  underground  workings,  varies  little  from 
this  direction  throughout  the  entire  length  of  the  workings,  except 
where  here  and  there  subsequent  local  movements  have  shifted  it 
out  of  its  course  for  a  few  feet  only.  The  dip  varies  from  45  deg.  to 
60  deg.,  but  vertical  sections  across  the  centre  portion  of  the  forma- 
tion, worked  in  the  Day  Dawn  P.C,  Block  and  Wyndham,  and  Mills's 
United  Mines  show  only  slight  variations  from  a  ruling  grade  of  about 
50  deg.  This  well-defined  and  regular  fissure  appears,  as  far  as  can 
be  judged  by  the  reports  of  the  older  workings  and  the  faces  at  present 
exposed,  to  have  been  filled  throughout  its  entire  length  by  the 
intrusion,  of  a.  dark  fin  engrained  igneoua  rock  (diabase?).  This  rock 
is  locally  known  as  diorite^     It  has  been  crushed  and  sheeted  by 
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subsequent  moTements  along  the  plane  of  the  fissure,  and  this  crush- 
ing has  allowed  of  its  infiltration  by  silica  and  metal-bearing  solutions 
from  below,  and  its  metasomatic  replacement  by  quartz  and  metallic 
minerals  was  thus  given  free  vent. 

The  average  width  of  this  "diorite"  formation  is  from  4  ft.  to 
6  ft.,  but  many  places  show  widths  of  up  to  20  ft.  between  the 
granite  walls.  Owing  to  the  marked  differences  of  character  between 
the  "  diorite"  formation  and  the  granite  walls,  the  latter  are  usually 
exceptionally  well-defined.  The  remarkable  regularity  of  this  fissure 
both  in  strike  and  dip  over  the  great  extent  of  workings  referred  to 
above,  would  seem  to  imply  that  it  could  only  have  been  formed  by 
faulting  or  shearing  on  a  large  scale.  A  study  of  the  detailed 
mapping  of  the  numerous  cross  dykes  shown  on  the  geological  map 
of  the  field  by  Messrs.  Rands  and  Maitland  would  indicate,  however, 
that  any  movement  of  magnitude  of  this  character  must  have 
occurred  prior  to  the  intrusion  of  these  dykes,  and  it  may  well  be 
that,  notwithstanding  the  great  dimensions  of  the  fissure,  compara- 
tively little  differential  movement  of  the  walls  actually  occurred. 

The  eastern  end  of  the  field  is  characterised,  in  the  first  place, 
by  a  series  of  reefs  dipping  at  flat  angles  (about  35  deg.)  to  the 
Tiorth-north-west,  and  showing  considerable  irregularity  both  in 
strike  and  in  dip  when  followed  from  point  to  point.  The  most 
important  producer  in  this  system  of  reefs  has  been  the  Brilliant 
reef,  while  the  Victoria  hanging-wall  and  footwall  reefs,  the  Victoria 
and  Queen  reef,  and  the  Caledonia  reef  have  also  been  important 
members  of  the  series. 

The  ground  over  which  these  reefs  have  been  worked  covers  an 
area  of  nearly  a  mile  in  length,  in  an  east  and  west  direction — i.e., 
approximately  along  their  strike — ^by  about  half  a  mile  in  width  in 
the  direction  of  their  dip.  They  have  afforded  the  bulk  of  the  richer 
stone  of  the  field,  and,  on  account  of  their  flatness  of  dip  and  the 
relatively  small  areas  at  this  end  of  the  field,  it  has  been  possible  to 
attack  them  at  numerous  points  simultaneously  from  comparatively 
shallow  vertical  shafts.  Tliey  have  thus  been  exhausted  at  a  greater 
rate  than  would  otherwise  have  been  the  case,  and  at  present  the 
visible  supplies  of  stone  in  the  easily  accessible  ground  on  these  reefs 
are  nearly  exhausted. 

The  veins  of  this  series  do  not  show  the  regularity  of  course 
noticed  in  the  Day  Dawn  reef,  nor  are  they  remarkable  for  the 
length  of  continuous  workings  on  the  one  chute  of  stone.  The 
Brilliant  reef,  however,  has  been  worked  over  a  length  of  nearly 
1,500  ft.  on  some  of  the  levels,  and  for  a  distance  of  nearly  3,000  ft. 
down  the  pitch  of  the  chute.  A  study  of  the  plotting  of  the  under- 
ground workings  points  to  the  conclusion  that  these  reefs  are  all  the 
result  of  one  main  fracturing  of  the  granite,  the  several  veins  being 
all  more  or  less  definitely  connected  with  each  other,  and  traceable 
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from  one  to  the  other.  Their  irregularity  of  strike  and  dip  indicate 
that  there  was  little  displacement  of  the  walls  of  the  fissure  in 
which  they  occur.  The  evidence  on  this  point  is  confirmed  in  the 
case  of  the  Brilliant  reef  by  the  occurrence  of  earlier  formed  quarta 
veins  which  have  been  cut  through  by  that  reef,  but  have  not  been 
shifted  more  than  2  or  3  ft.  when  followed  from  one  side  to  the 
other  of  the  Brilliant  reef.  None  of  these  reefs  apparently  gave 
promise  on  the  surface  of  the  riches  that  they  were  subsequently  found 
to  carry  at  a  depth,  the  Brilliant  reef,  indeed,  having  been  first 
struck  at  a  depth  of  760  ft.  in  the  Brilliant  shaft.  This  shaft  was 
merely  a  prospecting  shaft  being  sunk  to  test  the  country,  and  the 
chute  of  gold  was  never  worked  higher  than  to  a  vertical  depth  of 
600  ft.  from  the  surface. 

The  "  formation,"  or  gangue,  of  these  veins  shows  every  indi- 
cation that  it  has  been  formed  by  the  alteration  of  the  granite  walls 
of  the  fissure  by  the  replacement  of  its  minerals  by  silica  and 
metallic  sulphides  introduced  in  solution  from  greater  depths. 

Crossing  these  east  and  west  veins  at  right  angles  and  dipping 
flatly  to  the  northwest  are  a  series  of  reefs  which  proved  very  rich  on 
the  surface,  and  down  to  a  vertical  depth  of  about  600  ft.,  but  which 
have  not  of  late  years  added  very  much  to  the  yield  of  the  field. 
These  reefs  are  represented  by  the  Victory,  the  St.  George,  the  Just- 
in-Time, the  Maude  St.  Ledger,  the  Worcester  Reef,  and  other  small 
veins.  They  show  a  general  parallelism,  and  were  characterised,  as 
far  as  could  be  judged  from  the  few  exposures  seen  by  me,  to  be  fairly 
tightly  imbedded  between  hard  and  regular  granite  walls.  They 
gradually  decreased  in  width  as  they  were  followed  down  the  underlie, 
and  do  not  hold  out  much  prospect  of  adding  materially  to  the  future 
output  of  the  field. 

Thh  Workings  on  the  Day  Dawn  Rbbf. 

At  the  surface,  according  to  the  generally  accepted  tradition  of 
the  field,  the  Day  Dawn  reef  was  nowhere  payable,  the  shallowest 
payable  stone  having  been  met  with  at  a  depth  of  200  ft.  down  the 
underlie  of  the  Day  Dawn  P.C.  shaft.  The  "  chute "  of  good  stone 
was  at  first  only  some  200  ft.  in  length.  Below  that  point,  however, 
the  body  of  payable  stone  rapidly  lengthened,  till,  at  a  depth  of 
about  1,500  ft.  from  the  outcrop,  the  reef  was  stoped  continuously 
(except  for  the  blank  under  the  Church  of  England  ground)  for  over 
3,000  ft.  along  the  course  of  the  fissure.  ■  . 

On  its  western  end  this  body  of  stone  took  the  form  oi  b.  long 
horizontal  tongue,  extending  for  some  2,000  ft.  from  the  main  body, 
and  with  a  depth  of  some  300  ft.  Barren  formation  was  found  both 
above  and  below  this  good  stone  in  the  workings  of  the  Block  and 
Wyndham  and  Day  Dawn  Gold  Mines.  These  latter  workings*  towards 
the  west  have  exposed  no  further  payable  stone  for  the  last  1,000  ft. 
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•oi  their  distance,  though  the  fissure  has  been  proved  to  extend  still 
further  by  the  workings  of  the  Wallis's  Day  Dawn  Company.  In  this 
ground  it  Garries  several  patches  of  payable  stone. 

Belbw  the  western  end  of  this  horizontally  disposed  chute  of  ffood 
stone  the  Day  Dawn  Gold  Mines  Company  have  carried  out  a  con- 
siderable amount  of  prospecting,  but,  so  far,  without  success. 

In  the  Day  Dawn  P.C,  Block  and  Wyndham,  Mills's  United,  and 
Pfeiffer's  Day  Dawn  ground  the  main  body  of  the  payable  "  chute  " 
on  the  Day  Dawn  fissure  has  been  stoped  out  for  a  length  of  about 
1,500  ft.  and  to  a  depth  of  about  2,500  ft.  from  the  surface.  Below 
this  level  no  large  bodies  of  payable  stone  have  been  found  up 
to  the  present,  though  two  underlie  shafts  have  been  sunk  for  son^e 
distance  below.  These  two  underlie  shafts — viz.,  Mills's  United  and 
Pfeiffer's  Day  Dawn — are  situated  some  1,150  ft.  apart,  the  former 
having  reached  a  vertical  depth  of  2,170  ft.  and  the  latter  of 
2,446  ft.  The  failure  of  the  latter  underlie  (the  most  western 
of  the  two)  to  develop  any  payable  bodies  of  stone,  combined  with 
the  poor  results  from  the  lower  workings  of  the  Day  Dawn  Gold 
Mines  still  further  to  the  west,  has  had  a  depressing  effect  on 
the  hopes  formerly  entertained  as  to  the  prospects  of  the  deeper 
western  ground  on  the  Day  Dawn  fissure.  It  was  on  these  hopes 
that  the  enterprise  of  Plant's  Deep  Mines  shaft  was  initiated,  to 
test  this  deeper  ground,  and  the  hanging  up  of  that  shaft  was  prob- 
ably to  some  extent  a  result  of  the  want  of  success  of  these  two  mines. 
The  Day  Dawn  fissure,  however,  shows  no  sign  of  fading  out  in  this 
direction,  and  it  is  quite  conceivable  that  the  comparative  barren- 
ness of  the  formation  in  the  present  western  workings  is  due  to  local 
causes  which  will  give  way  to  better  conditions  as  prospecting  is 
further  advanced. 

On  its  eastern  margin  the  main  body  of  payable  stone  of  the 
Day  Dawn  reef  was  worked  by  the  Day  Dawn  P.C.  and  Mills's 
United  Companies,  the  former  working  the  shallower  ^ound  down  to 
about  900  ft.  from  the  outcrop,  and  the  latter  blocking  off  the 
former  mine  in  the  deeper  ground.  Followed  in  an  easterly  direction 
the  good  stone  did  not  go  further  than  a  point  about  500  ft.  from  where 
it  was  followed  down  by  the  P.C.  underlie.  In  Mills's  United  workings 
(below  the  P.C.  ground)  the  eastern  extension  of  the  workings  passed 
into  the  same  unpayable  ground  as  they  were  extended  into  the  Day 
Dawn  School  Reserve.  The  levels  below  the  School  Reserve,  however, 
at  a  depth  of  about  2,000  ft.  from  the  outcrop,  after  passing  through 
a  poor  zone  about  200  ft.  in  length,  gradually  worked  into  payable 
stone.  This  stone  has  now  been  followed  by  driving  the  No.  7  East 
main  level  into  the  adjoining  New  Brilliant  Freeholds  property,  the 
stone  improving  rapidly  in  quality  as  that  property  was  approached. 

Th«  value  of  the  stone  in  the  New  Brilliant  Freeholds  ground 
is  shown  by  the  fact  that  the  first  366  ft.  of  driving  on  the  No.  7 
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main  level  gave  a  return  of  over  £5,000  worth  of  gold.  This  level  had 
been  driven,  at  the  end  of  the  year  just  closed,  to  a  distance  of  700  ft. 
from  the  boundary  with  Mills's  United.  Tlie  remaining  345  ft.  did 
not  disclose  such  profitable  stone,  but  the  fissure  is  apparently  still 
continuing,  and  the  opening  up  of  the  reef  by  a  footwall  crosscut  from 
the  Brilliant  Freeholds  shaft,  which  should  meet  this  level  at  a  point 
about  250  ft.  further  east,  will  permit  of  a  more  expeditious  explora- 
tion of  the  eastern  extension  of  tlie  reef  than  is  at  present  possible. 
The  New  Brilliant  Freeholds  Company  estimate  that  with  this  level 
and  that  below,  now  driven  304  ft.  from  Mills's  United  boundary,  they 
have  developed  50,000  tons  of  stone,  worth  £5  6s.  per  ton.  Whether 
this  estimate  prove  correct  or  not  there  cannot  be  any  doubt  that 
the  finding  of  this  body  of  stone  after  driving  through  200  ft.  of 
barren  grotmd  has  considerably  enhanced  the  prospects  of  finding 
payable  stone  on  the  Day  Dawn  fissure  under  the  eastern  section  of 
the  field. 

About  300  ft.  from  the  eastern  boundary  in  Mills's  United  Mine 
the  Day  Dawn  Reef  has  sent  out  a  hanging-wall  reef,  which  has  been 
followed  in  four  levels  to  the  boundary  with  the  New  Brilliant  Free- 
holds groimd,  and  which  showeil  up  to  6  ft.  of  fair  stone  along  the 
boundary.  As  this  reef  is  apparently  only  an  off-shoot  from  the  main 
reef,  it  may  not  persist  with  the  same  width  to  any  great  distance 
from  its  junction  with  the  main  reef.  It,  however,  foims  an  additional 
prospect  for  the  nearer  mii^s  along  the  Day  Dawn  line. 

Reviewing  the  Day  Dawn  Reef  as  a  whole,  therefore,  we  see  that  it 
occupies  a  remarkably  well-defined  and  regular  fissure,  which  has 
been  certainly  followed  over  a  horizontal  distance  of  more  than 
6,000  ft.,  and  has  been  worked  for  payable  stone  for  a  lengtli  <». 
nearly  5,000  ft.,  and  to  a  depth  from  its  cutcrop  of  2,500  ft.,  though 
at  the  surface  its  early  development  is  said  to  have  been  nearly 
abandoned,  on  account  of  the  poverty  of  the  stone.  The  amount  of 
dividends  paid  from  this  reef  is  recorded  as  over  £2,000,000,  while 
the  amount  of  money  distributed  in  wages  for  mining  and  treatment 
of  the  stone  must  have  been  very  considerable.  As  far  as  I  wa.s 
able  to  see,  the  limits  of  the  fissure  to  east  and  west  and  in  depiii 
show  no  sign  of  being  so  close  as  to  preclude  the  possibilities  of  further 
payable  bodies  of  stone  being  found,  and  the  most  important  matter 
that  the  mining  men  of  the  field  have  now  to  deal  with  is  that  further 
prospecting  of  the  reef  may  be  carried  out  with  the  least  possible 
expenditure  of  money  and  time. 

Prospecting  Work  on  the  Day  Dawn  Reef. 

Below  the  vertical  depth  of  2,000  ft.  the  results  up  to  the 
present  have  not  been  as  promising  as  were  expected  from  the 
splendid  returns  obtaine<l  above  that  level.  In  the  sinking  of  Mills's 
United  and  Pfeiffer's  Day  Dawn  underlie  shafts  is  being  done  all  that 
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ci\n  1)0  (lono  to  [irospoct  tliis  deeper  pr(>im<l  below  tlie  main  productive 
friniiiKl,  and  tlie  fact  that  both  are  still  in  the  characteristic  Day 
l>a\vn  formation  lends  eohmr  to  the  hope  that  anotlier  payable  Ixxly 
(►f  stone  will  eventually  be  found  in  tliis  deeper  pfround. 


Towards  the  west  the  Day  Dawn  Gold  Mines  and  Wallis's  Day 
Dawn  are  jjrraduidly  extendinj;  their  workinjrs,  the  former  at  a  vertical 
depth  of  nearly  2,000  ft.,  and  the  latter  in  the  shallower  ground  some 
distance  further  west.  The  Dav  Dawn  Oold  Mines  has  been  in  barren 
<rnMni<l  for  soni(»  considerable  time:  while  Wallis's  shaft,  thouprh  it 
has  met  with  some  patches  (►f  payable  stone,  has  not  as  yet  come  upon 
siifticient  ore  to  repay  the  owners  for  their  outlay  in  opening  up  their 
mine.  Tho  expeditions  testinjr  <>f  the  deeper  ground  beyond  the  work- 
inirs  <)f  the  Day  Dawn  (Jold  Mines  is  nuich  to  be  desired  in  the 
interests  <>f  the  field  as  a  whole.  It  is  a  venture  which,  for  its  satis- 
factorv  accomplishment,  will  require  the  expen<liture  of  a  considerable 
sum  of  money  in  proper  ecpiipment,  and  in  preliminaiy  dead  work  in 
the  sinkintr  <»f  i\  <le««p  shaft  and  driving  exploratoiy  levels.  It  cannot 
!►.*  satisfactorily  undertaken  by  a  small  company  restricted  to  a 
limited  area  of  ground,  or  with  a  working  capital  insufficient  for  the 
pi'oper  carrying  out  of  the  undeHaking. 


The  m<>st  promiNing  ])n>spect  for  the  near  future,  however,  is 
that  ofYered  by  tiie  expecte<l  continuation  of  the  gold-bearing  stone 
towanls  the  east,  as  this  will  biing  tlu^reef  into  that  ground,  which 
has  already  been  a  magnificent  source  of  wealth  in  the  workings  on 
the  shallowci-  Iving  Hiilliant  Kcef.  The  Dav  Dawn  fissure  in  nil 
|)robability  extends  as  fai'  east,  at  least,  as  the  Brilliant  P.C.  shaft — 
/.^'.,  to  a  ])oint  1,100  ft.  east  of  the  easternmost  point  to  which  it  hn8 
bi'cn  ro]]owi'<l  In  the  Ib'illiaut  I'reeholds  No.  7  main  level.  A  forma- 
tiuii  is  i'c|)orted  to  have  been  met  with  at  1,4^55  ft.  in  the  Brilliant 
VA\  shaft,  and  the  direction  of  strike  of  this  formation,  as  given  in 
a  drive  depicted  on  the  plans  of  this  mine,  corresponds  with  the 
b:  a  ring  and  depth  that  would  be  expecteil  from  the  Day  Dawn  fissure 
at  this  point.  This  formation  at  the  bottom  of  the  Brilliant  shaft  is 
iO|M)ited  to  have  carrie<l  no  payable  stone.  The  fact,  however,  that 
a  large  area  of  ground  to  the  north  of  this  shaft  proved  exceptionally 
rich  on  the  overlying  Brilliant  formation  warrants  the  hope  that  tl  v 
Day  Dawn  fissure^  nuiy  also  jnove  a  valuable  gold  producer  over  this 
area. 

At  present  the  eastern  extension  of  the  Day  Dawn  Reef  is  being 
j»rospected  at  five  different  |)oints  within  a  distance  of  2,000  ft.  from 
the  |»resent  workings  in  the  Brilliant  Freeholds  No.  7  main  level; 
while  a  sixth  venture-  -viz.,  the  sinking  of  the  (^leen  Cross  shaft — is 
exjK'cted  to  meet  the  reef  at  a  distance  of  over  4,000  ft.  from  tlr,» 
jnesent  workings.  This  latter  shaft  should  now  have  only  about 
•JOO  t't.  to  crc)  to  meet  tlie  Dav  Dawn  formation,  if  it  continue  so  far 
east  with  the  same  regularity  of  strike  and  dip  as  it  has  hitherto 
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shown.  Considering  the  fact  that  the  surrounding  groinid  lias  already 
yielded  magnificent  returns  from  higher  reefs,  and  that  the 
sinking  of  the  shaft  would  he  prospecting  the  ground  for  deeper 
formations,  the  sinking  of  this  :^00  ft.  would  certainly  seem  wortli  tlr* 
expenditure  involved,  were  it  not  that  the  economical  prospecting  of 
the  Day  Dawn  formation,  if  found,  and  its  economical  extraction  when 
found,  might  easily  be  frustrated  by  any  want  of  agreement  between 
the  companies  holding  the  surrounding  ground.  Tlie  first  desidera- 
tum, therefore,  for  a  thorough  'prospecting  of  this  eastern  gioni;  ! 
for  the  Day  Dawn  formation,  is  an  amalgamation  of  the  dift'er.^: 
interests  represented  by  the  numerous  small  and  irregular  arens  ir. 
tlie  neighboin-hood  of  this  shaft. 

Of  the  five  points  of  attack,  situated  within  the  first  2,000  ft. 
from  the  present  most  easterly  workings  on  the  Day  Dawn  Reef,  the 
most  important,  because  the  nearest  and  probably  the  first  that  will 
give  definite  results,  is  the  cross-cutting  from  the  Brilliant  Freeholds 
shaft.  This  shaft  is  situated  about  260  ft.  east  of  the  end  of 
the  No.  7  main  level,  and  is  sunk  to  below  the  1,500-ft.  level — 
i.e.,  to  the  depth  at  which  a  crosscut  south  is  expected  to  cut  the 
extension  of  that  level.  The  cross-cutting  is  expected  to  be  about 
170  ft.  in  length,  and  is  now  in  progress. 

A  few  hundred  feet  east  of  this  crosscut  the  Brilliant  P.C.  Com- 
pany is  reported  to  be  cross-cutting  back  from  their  workings  on  the 
Brilliant  Reef,  and  at  about  the  same  vertical  depth.  With  the 
ventilation  afforded  by  the  breaking  through  of  the  Freeholds*  cross- 
out  and  the  probable  extension  of  their  level  to  Itheir  eastern 
boundary,  this  crosscut  of  the  Brilliant  P.C.  should  allow  of  the 
exploration  of  a  large  portion  of  the  Brilliant  Company's  ground. 
It  may  also  afford  funds  for  the  repair  of  their  vertical  shaft 
(burnt  out  by  the  fire  of  1904),  situated  some  700  ft.  further  east,  or 
for  the  sinking  of  a  new  shaft  nearer  the  outcrop  and  more  in  the 
centre  of  the  property. 

About  800  ft.  east  of  the  Freehold  shaft,  but  considerably  further 
to  the  dip,  the  Brilliant  Block  shaft  is  being  sunk,  and  is  expected 
to  meet  the  Day  Dawn  formation  at  a  depth  of  about  2,040  ft.  At 
the  end  of  February,  1909,  this  shaft  was  down  about  1,580  ft., 
leaving  probably  under  500  ft.  to  sink.  As  this  shaft  lies  well  to 
the  west  of  a  line  drawn  north  and  south  from  the  Brilliant  shaft, 
and  as  there  seems  every  probability  that  the  Day  Dawn  fissure 
will  be  found  to  extend  as  far  east  as  the  latter  shaft,  the  prospects 
that  this  shaft  will  also  meet  the  formation  seem  fairly  hopeful. 
Whether  the  formation  will  carry  payable  stone  or  not  at  this  point 
is,  however,  a  much  more  problematical  question,  and  it  is  doubtful 
whether  it  would  not  have  been  better  to  have  waited  further 
developments  in  the  Brilliant  Freehold  property  to  the  west,  and  to 
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have  devoted  the  money  (probably  some  £10,000)  which  has  been 
expended  in  sinking,  to  driving  from  that  property  when  the  workings 
should  be  extended  far  enough  east  for  that  purpose. 

Another  800  ft.  east  of  the  Brilliant  Block  shaft,  and  still 
further  to  the  dip,  the  Brilliant  and  St.  George  shaft  is  being  sunk 
to  test  the  continuation  of  the  Day  Dawn  Reef.  If  the  reef  continue 
this  far  and  keep  the  same  course,  it  should  be  met  with  here  at  a 
depth  of  about  2,120  ft.  About  the  end  of  February  last  the  shaft  was 
reported  to  have  reached  a  depth  of  about  1,336  ft.,  leaving  another 
800  or  900  ft.  of  sinking  to  be  accomplished.  The  prospects  that  the 
Day  Dawn  formation  will  be  found  by  this  shaft  are  somewhat  more 
problematical  than  in  the  case  of  those  situated  further  to  the  west. 
The  property  to  be  worked  from  this  sliaft  has,  moreover,  on  an 
average,  a  length  of  only  some  400  ft.  along  the  strike  of  the  reef, 
being  hemmed  in  on  the  western  side  by  a  portion  of  the  Brilliant 
ground,  and  on  the  eastern  side  by  the  Phoebe  Mine.  It  is  to  be 
regretted  that  some  amalgamation  of  the  ground  in  the  neighbour- 
hood of  this  shaft  could  not  have  been  made  before  the  expenditure 
of  sinking  the  shaft  (probably  some  £10,000)  was  undertaken,  and 
the  economical  prospecting  and  working  of  the  whole  of  the  ground 
in  the  neighbourhood  have  been  thus  assured. 

Almost  due  south  of  the  Brilliant  and  St.  George  shaft,  and 
accordingly  about  1,900  ft.  east  of  the  present  most  eastern  workings 
on  the  Day  Dawn  Jleef,  Clarke's  Brilliant  and  Day  Dawn  shaft  is 
being  sunk  to  prospect  the  eastern  extension  of  the  reef  in  the 
shallower  ground.  The  shaft  is  already  down  1,040  ft.,  and  should 
be  approaching  the  reef  if  it  keeps  its  regular  strike,  and  dip  this  far 
to  the  east.  This  shaft  is  in  an  awkward  position,  as  it  is  hemmed 
in  to  the  north  and  to  the  west  by  the  Victory  Company's  ground,  so 
that  it  will  be  impossible  for  it  either  to  drive  on  the  reef  to  the  west 
or  to  sink  to  any  distance  on  the  underlie. 

Rbobnt  Dbvblopmbnt  on  thb  Brilliant  Rbbf. 

The  Brilliant  formation  has  been  followed  down,  as  an  easterly 
pitching  chute  of  irregular  outline  with  a  maximum  width  of  about 
1,500  ft.,  from  the  point  where  it  was  first  met  with  at  a  depth  of 
760  ft.  in  the  Brilliant  P.C.  shaft,  for  a  distance  of  over  3,000  ft.  to 
the  lowest  workings.  At  the  bottom  of  the  Brilliant  Extended  under- 
lie, now  at  a  vertical  depth  of  2,800  ft.  from  the  surface,  the  sink  still 
shows  payable  stone.  On  the  eastern  side  of  this  chute  the  ground 
becomes  broken  up,  and  several  vertical  shafts  and  drives  have  failed 
to  disclose  anything  in  the  nature  of  a  well-defined  fissure  that  holds 
out  much  prospect  of  leading  on  to  payable  bodies  of  stone.  On  the 
western  side  the  Brilliant  Deep  Levels  workings  have  developed  large 
bodies  of  unpayable  stone  at  a  vertical  depth  of  2,000  ft.  from  the 
surface,  having  driven  on  this  class  of  material  for  over  1,500  ft. 
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Recently,  however,  their  western  drive  has  developed  what  is  reported 
to  be  over  2 J  <t.  of  heavily  mineralised  stone,  a  crushing  of  100  tons 
of  which  is  reported  as  having  returned  over  £9  per  ton.  Without 
an  inspection  of  this  development  it  is  difficult  to  form  any  opinion 
as  to  its  character,  or  as  to  its  bearing  on  the  prospects  of  another 
"chute"  of  payable  stone  on  the  Brilliant  line  of  reef.  There  seems 
no  reason,  however,  why  such  another  "  chute  '*  of  stone  should  not 
occur,  and  this  development  may  prove  the  means  of  adding  con- 
siderably to  the  productiveness  of  the  surrounding  properties. 

Conclusion. 

Taking  the  field  as  a  whole,  therefore,  the  most  hopeful  prospect 
of  continued  productiveness  would  seem  to  lie  in  the  development  of 
the  eastern  ground  on  the  Day  Dawn  fissure,  and  the  activity  of  the 
mines  at  this  end  of  the  field  in  sinking  their  shafts  to  develop  this 
ground  will  demonstrate  within  a  very  short  time  whether  this 
prospect  is  likjely  to  be  realised  or  not.  In  this  connection,  it  has 
been  pointed  out  that  an  amalgamation  of  interests  would  in  many 
cases  be  an  advantage,  as  it  would  spread  the  burden  of  expensive 
exploration  over  a  greater  number  of  shareholders,  and  would  allow 
of  the  more  economical  mining  of  the  ground  if  anything  should  be 
found.  The  smaller  areas,  which  were  perhaps  suitable  for  the  more 
flatly  dipping  and  richer  reefs,  now  practically  exhausted,  are  quite 
unsuitable  where  expensive  prospecting  has  to  be  undertaken  before 
payable  bodies  of  stone  can  be  expected  to  be  developed. 

The  western  ground  also  affords  prospects  which,  however  un- 
promising at  present,  may  at  any  time  brighten  sufficiently  to 
allow  of  a  more  energetic  development  of  this  end  of  the  field. 

On  the  Brilliant  line  of  reef  the  recent  find  of  good  stone  at  a 
depth  of  over  2,000  ft.  in  the  Brilliant  deep  levels  mine,  and  nearly 
1,000  ft.  from  the  nearest  payable  stone  on  that  reef,  may  lead  to  a 
very  considerable  addition  to  production. 

Brisbane,  20th  March,  1909. 


By  Authority:  Anthony  Jaiibb  Cumiiing,  GoTemment  Printer,  Brisbane. 
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THE    STARCKE    GOLDFIELD. 


PRELIMINARY. 

An  account  (^)  of  the  more  important  workings  on  the  Starcke 
iras  published  by  Mr.  Cameron,  of  this  Survey,  in  1906;  and  the 
desire  of  the  people  of  the  North  for  a  more  extended  repoi-t  is  the 
reason  for  the  length  and  detail  of  the  following  descriptions  of  an 
almost  abandoned  field. 

While  in  Cooktown  I  was  privileged  to  glance  through  the  MS. 
of  an  essay  by  Mr.  Dick,  on  the  mineral  wealth  of  the  district.  This 
had  taken  a  prize  at  the  local  show  and  the  committee  of  that  institu- 
tion had  thought  of  publishing  it  in  pamphlet  foiTn.  It  contains  much 
of  interest  as  to  the  early  days  of  the  fields,  but  is  considerably  marred 
by  fi-equent  personal  reflections  on  other  workers.  Mr.  Dick's  estimate 
of  the  output  of  certain  of  the  Starcke  mines  is  much  greater  than 
those  of  the  Warden. 

My  examination  was  made  under  the  great  disadvantage  of  there 
being  so  few  mines  working  that  it  was  difficult  to  form  an  opinion 
of  the  nature  of  the  reefs  below  ground,  while  the  payable  portions  at 
the  surface  had  long  been  removed.  Without  the  assistance  of  Messrs. 
Stuckey  and  W.  Webb  not  a  fraction  of  the  workings  described  below 
could  have  been  located.  The  great  heat  experienced  during  the  latter 
part  of  the  sui-vey  told  against  reliable  and  detailed  work,  which  had 
in  any  case  to  be  hurried  owing  to  tlie  scarcity  of  horsefeed  in  the 
district.  Mr.  R.  Macdonald,  the  junior  assistant,  accompanied  me  in 
the  field. 

Geography. 

Starcke  Goldfield  No.  1  was  proclaimed  in  1895  to  have  an  area 
of  210  square  miles.  It  extends  from  the  head  of  the  Mclvor  River  on 
the  south  to  the  lower  part  of  the  Starcke  River  on  the  north.  Starcke 
"Goldfield  No  2,  proclaimed  three  years  later,  has  an  area  of  222 
square  miles,  and  lies  on  tlie  north-east  of  the  No.  1  field.     The  only 


(')  Some  Goldtields  of  the  Cajxi  York  Peninsula.     By  Walter  E.  Cameron,  B.A., 
Assistant    Government    Geologist.     Bris.  :    By    Aiitli.    1907.      (G.S.Q.    Publication 

No.  2oy.) 
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mines  on  the  former  are  those  of  Coco^  Creek,  the  field  having  been 
proclaimed  prior  to  the  correct  location  of  the  Starcke  workings,  now- 
included  in  the  latter. 

Munburra,  the  surveyed  township  site,  where  the  post  office^ 
store,  and  battery  are  situated,  is  on  the  No.  2  Goldfield,  43  milea 
north-north-west  from  Cooktown,  but  the  distances  by  road  and  track 
are  60  miles  or  75  miles  (according  as  the  Cocoa  Creek  or  Mclvor 
route  is  taken).  It  is  possible  to  drive  to  the  Mclvor,  but  beyond  that 
there  is  only  a  bridle  track.  Stores  are  generally  shipped  from 
Cooktown  to  the  mouth  of  the  Starcke  Kiver,  and  are  thence  taken  by 
dray  to  Munburra,  which  is  10  miles  distant  from  the  landing. 

Topography. 

The  topography  of  this  alrea  is  much  diversified.  The  Starcke 
Valley  occupies  the  site  of  an  old  mountain  tract,  of  which  the  coast 
range  hills  are  the  stumps.  It  has  a  width  at  Munburra  of  between 
4  and  5  miles.  To  the  west  of  the  Starcke  River  is  a  sandstone-cappel 
plateau,  which  presents  well-marked  escarpments  to  the  valley  and 
has  a  gentle  westward  slope  to  the  Normanby  River.  The  mountains 
at  the  head  of  the  Starcke,  howevefr,  have  more  often  the  form  of 
"  mesas,"  which  bear  witness  to  the  former  extension  of  the  tableland 
in  this  direction.  The  streams  have  cut  rapidly  and  deeply  into  the 
underlying  slates,  and  the  hills  and  ridges  are  consequently  very 
precipitous.  The  divide  between  the  river  and  the  sea  on  the  north- 
east has  lost  almost  the  last  remnant  of  its  former  sandstone  cap,  and 
exhibits  the  characteristically  rounded  and  conical  forms  of  slate 
country. 

Munburra  has  an  elevation  of  about  150  ft.  above  sea  level,  the 
Coast  Range  rises  to  900  ft.,  and  the  western  plateau  to  1,100  ft. 

HiSTOUT. 

Gold  was  discovered  in  the  valley  of  the  Starcke  by  two  prospec- 
tors. Cairns  and  Bowden,  at  the  end  of  1890.  The  alluvial  in  the 
gullies  at  the  head  of  Digpfings  Creek  support e<l  some  200  men  for  a 
period  of  6  months  and  a  smaller  number  for  5  years,  but  the  find  was- 
never  officially  reported  as 'payable. 

Alluvial  gold  was  discovered  by  Webb  and  party  on  the  lower 
part  of  the  valley  in  1896,  and  at  once  reported  to  the  Warden.  A 
bmall  "rush"  resulted  and,  owing  to  the  disappointing  returns,  one  of 
the  prospectors  had  a  narrow  escape  from  lynching  by  the  angry 
miners.  Tlie  total  recorded  return  of  alluvial  from  Munburra,  the 
name  given  to  this  locality,  is  only  639  oz. 

Although  the  alluvial  nisli  here  was  a  fiasco,  it  led  within  a 
remarkably  shoit  time  to  the  discovery  of  most  of  the  reefs  now  known 
on  the  field,  the  Last  Hit  being  the  first  find  of  importance.     A  small 
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battery  was  erected  on  the  field  in  1898,  and  a  second  in  the  following 
year.  The  miners  quickly  worked  out  the  pay  shoots  above  water 
level,  and  in  1902  the  first  pump  was  installed  (on  the  Boomerang). 

Owing  to  no  reserves  having  been  madei  it  became  evident  a* 
early  as  1901  that  little  more  could  be  done  by  the  individual  miner ^ 
and  attempts  were  made  to  interest  outside  capitalists  in  the  field.  A 
small  local  company  carried  on  operations  on  the  Boomerang  claim 
during  1901,  and  in  the  following  year  gave  place  to  another,  known 
as  the  Queen  Alexandra.  In  1907  the  Starcke  United  Gold  Mining 
Company  was  floated,  and  took  over  most  of  the  western  holdings. 
The  capital  of  the  first  companies  was  too  small,  and  the  last  has  now 
liad  to  cease  operations,  chiefly  because  of  frequent  changes  of  manage- 
ment and  the  expense  of  mining  and  treatment.  The  latest  reports 
from  the  mine,  wliich  is  the  deepest  on  the  field,  are  not  as  favourable 
as  could  be  desired,  but  it  does  not  appear  to  have  be^?n  taken  into 
consideration  that  the  shaft  is  off  the  gold-bearing  shoot,  which  should 
be  picked  up  by  driving  along  the  reef. 

At  the  end  of  1908  there  were  35  miners  on  the  fieW.* 


Trbatmhnt. 

In  the  early  days  of  the  field  there  were  two  batteries  in  the 
vicinity  of  Munburra,  but  for  many  years  only  one,  Mr.  Stuckey^s,  has 
been  available  (the  other  having  been  removed  to  the  Hamilton  Gold- 
field).  Tliat  is  of  an  extremely  light  and  out  of  date  type,  with  two- 
pairs  of  stampers,  each  pair  in  a  separate  mortar  box.  The  amount 
of  stone  crushed  per  shift  of  8  hours  is  only  4 J  cwt.  per  stamp.  The 
stampers  weigh  only  5  cwt.,  and  have  a  9-in.  drop;  and  tlie  boxies  are 
hand  fed.  The  silvered  plates  below  the  battery  have  a  total  length  of 
4 J  ft.  Beyond  this  there  are  no  appliances  for  fuither  treatment  of 
the  sands,  and  miners  are  of  opinion  that  much  of  their  gold  goes  inta 
the  tailings.  This  cannot  be  denied  in  view  of  the  returns  obtained 
from  cyaniding  during  1906  and  1907,  more  especially  as  the  losses  in 
the  sands  were  still  considerable. 

In  considering  the  value  of  the  Munburra  reefs  this  high  loss  is  a 
matter  of  some  importance,  as  it  has  been  taken  into  account  when 
deciding  that  certain  stone  could  not  be  profitably  treated.  It  is^ 
locally  believed  that  there  are  large  bodies  of  stone  available,  which 
would  carry  from  i  to  1  oz.  gold  per  ton. 

The  price  charged  for  crushing  is  25s.  per  ton. 

At  the  Cocoa  Creek  mines  there  is  a  5-head  iron-framed  stamper 
battery  with  16-h.p.  engine  and  grinding  pans — all  in  a  ruined  state. 
An  old  chlorination  barrel  shows  that  some  experiments  in  treatment 
were  carried  out  here. 
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OUTPUT  OF  THE  FIELD. 

Tlie  figures  given  below  liave  been  compiled  from  tables  lent  me 
by  the  Warden,  >fr.  Cherry,  with  additions  made  on  the  authority  of 
Mr.  Stuckey,  the  proprietor  of  the  Starcke  battery.  They  include  the 
alluvial  gold  from  the  old  diggings,  the  Munburra  alluvial,  the 
Munburra  reef  gold,  and  the  alluvial  and  reef  gold  from  Cocoa  Creek. 
There  is  some  doubt  as  to  wl) ether  tlie  whole  of  the  6381  oz.  of  gold 
placed  as  Munburra  alluvial  does  not  include  gold  dollied  from  the 
•caps  of  reefs. 
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4    0    0 

•  •  • 

1S94 

•  •  • 

S>^  15    0 

•  •  • 

.  .  • 

1K95 

•  •  « 

- 

52    5    0 

•  • 

Total    .. 

•  •  •       • 

2,300    4    0 

« 

Munburra  Alluvial. 

1890 

•  ■  • 

ZCA    9  12 

... 

... 

•  •  • 

1897 

•  •  « 

- 

274    0    0 

.  •  • 

4    0    0 

•  » • 

Total  ... 

•  •  • 

(n38    9  12 

Munburra 

liee/H. 

1898 

189  13 

1,246  15  11 

6  ll.\ 

3  17    6 

1899 

1,130  17 

2,655  11  11 

2    7 

•  ■  • 

1900 

667    4 

905    6  12 

C*)!    7 

■ « ■ 

1901 

279    5 

(«)  1,054    9    0 

3  16 

•  •  • 

1902 

544  10 

(*)  1,270  10    0 

2    6A 

■  •  • 

1903 

313  15 

{') 

557  10  18 

1  15i 

3  15  10 

1904 

217    0 

ns"  0 

■  n 

274    3    0 

1     5 

3  14  10 

1905 

74    0  12 

1     5.i 

3  16    6 

283 

i9w;     .  j 

46    0 

41  19    0 

0  18 

4    4    0 

795    0 

n 

214    5    0 

0    5i 

3    3    8 

1907          1 

t)9  10 

n 

125    0    0 

1  16 

... 

(♦)224  10 

D 

45  19    0 

0    4 

•  •  • 

1908 

323  10 

- 

724  1«    0 

2    5 

1  18 

•  •  • 

Total  ... 

4,S58  It; 

9,1JX)    7  16 

Cof'oa  Creek. 

1892 

u;  0 

41     0    0 

2  11 

« 

1S93 

:^;7   0 

^52    0    0 

0  19 

... 

1894 

561    0 

539    0    0 

0  19 

1895 

174    0 

13S    0    0 

0  16 

18JK) 

21    0 

- 

:^   0   0 

1  16 
0  19^ 

Total  ... 

1,139    0 

1,108    0    0 

3  18    0 

(*)  The  vjvlue  of  the  Starcke  hn.s  jj^enorally  l)eeii  jilatJtHl  at  alK>ut  £4  }x*r  oz.,  though 
in  a  jfivjit  niiinlKT  of  caws  the  minor  actiially  rooeivcKl  only  £*3  15h.  to  fS  17s.  (Wl.  imt  oz, 
(')  Differs  from   Warden's  reiK)rt.         (•')  Cyanided.  (*)  Qunn^lnnd  Oovfrnment 

Mininf/  Jovrnalf  nioiitlily  reiXMts. 
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GEOLOGY. 

The  basal  beds  of  the  field  are  altered  palojozoic  sediinentaries 
which  liave  been  sharply  folded,  with  the  production  of  a  certain 
amount  of  crusliinjj.  Interliedded  with  these  are  flows  of  leucophyre 
and  beds  of  tuff,  which  appear  to  have  some  connection  with  the 
auriferous  nat\ue  of  the  quartz  deposited  in  fissures  in  tlie  slates,  sub- 
sequently to  the  folding. 

Overlying  the  shites  tliere  is  a  moderate  thickness  of  sandstone, 
conglomerate  and  shale,  to  which  can  with  confidence  be  ascribed  a 
'J'rias-Jura  age. 

The  valley  of  Ihe  Starcke  is  simihir  to  most  of  the  (ither  great 
depressions  of  erosion  along  tlie  coastal  escarpment,  in  liaving  in  its 
deepest  pait  a  small  flow  of  basalt  of  quite  recent  age.  Mention 
is  made  oi  other  flows  in  my  report  on  the  Cooktown  Coalfield  (^), 
and  it  is  there  sliown  that  they  have  probably  a  genetic  relationship 
witli  the  Cook  uplift,  (huing  wliich  tlie  Trias-Jura  l)eds  along  the 
coast  were  elevated  more  than  1,000  ft. 

Palaeozoic. 

Sedimentanes  of  undetei*mine<l  age,  but  probably  belonging  to 
the  palaeozoic  system  and  comprising  shales,  slates,  sandstones,  grey- 
wackes,  tufl's,  and  leucophyres  form  the  basement  of  the  Starcke.  The 
shites  in  places  near  reefs  have  been  greatly  silicified,  presumably  by 
the  spreading  out  of  the  solutions  that  brought  in  the  auriferous 
(piartz.  In  other  paits  they  exhibit  an  "augeu  structure"  due  to 
crushing,  a  continuance  of  which  has  sometimes  produce<l  a  well- 
marked  Bchistositv. 

The  t\iff  rock  at  the  surface  has  the  appearance  of  a  very  fine- 
grained micaceo\is  grit,  but  at  a  moderate  depth  tliis  changes  to  a 
dark  blue  siliceous  and  micaceous  greywacke.  Such  a  rock  forms  the 
coimtry  at  tlie  Last  Hit  and  Queen  Alexandra.  That  at  the  Last  Hit 
is  com])osed  chiefly  of  angular  fiagments  of  quartz  and  plagioclase  in 
a  siliceous  and  chloritic  base.  The  rock  at  the  Queen  Alexandra  is 
neytral  tinted,  and  rather  more  siliceous  than  the  above,  the  felspars 
are  slightly  kaolinised,  and  a  little  pyrite  is  present.  Here  also 
occ\ns  a  rock  provisionally  regarded  as  tuff,  its  components  being 
quartz,  orthoclase  and  plagioclase  set  in  secondary  silica  and  calcite. 
The  rock  from  Mount  Hetty,  on  the  old  diggings,  differs  somewhat 
in  that  the  base  is  more  distinctly  felspathic,  the  bluish  colour  of  the 
reck  being  derived  from  finely  divided  chloritoid. 

The  working  out  in  detail  of  the  geology  of  the  area  will  be 
greatly  complicated  by  the  occurrence  of  very  fine-grained  sandstones, 
which  it  is  scacely  possible  to  distinguish  without  microscopic  examina- 
tion from  the  micaceous  tuffs. 


(•)  See  Q.G.M.  Journal  for  April,  in01». 
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"  Dykes:' 
Undoubted  igneous  rock  was  collected  at  the  Rapport  shaft,  on 
the  Boomerang  P.C.,  the  Queen  Alexandra,  the  Rio  Tinto,  the  Lily  of 
the  Valley,  the  Gold  Mount,  and  Butcher's.  It  varies  only  from  a 
felsit«  to  a  quartz  porphyry,  and  may  therefore  be  considered  as 
derived  from  one  magma,  and  on  account  of  its  light  colour  may 
generally  be  referred  to  as  leucophyre.  In  some  places,  as  at  Rap- 
port's shaft,  it  is  a  devitrified  felstone;  at  the  Queen  Alexandra  the 
felspar  and  quartz  occur  as  phenocrysts,  and  the  base  is  sometimes 
apherulitic.  Specimens  obtained  in  the  vicinity  of  the  Mountain  Maid 
and  Gold  Mount  have  suffered  much  replacement  by  secondary  silica. 
On  the  whole  the  evidence  afforded  by  a  microscopic  examination  is 
in  favour  of  a  volcanic  origin  as  against  hyperbyssal,  and  the  associa- 
tion of  acidic  tuffs  points  hi  the  same  direction.  Nevertheless,  the 
data  obtained  in  the  field,  it  must  be  admitted,  are  inconclusive,  most 
of  the  specimens  of  undoubted  igneous  rock  obtained  having  come 
from  inaccessible  shafts.  On  the  accompanying  map  the  leucophyre 
is  shown  in  belts,  but  it  cannot  be  asserted  that  the  rock  will  be  found 
continuously  along  these  lines.  In  all  probability  the  outcrops  found 
are  quite  disconnected  along  the  surface,  though  generally  alligned 
as  shown.  Then  again  the  rock  has  suffered  such  extensive  weather- 
ing that  it  is  often  difficult  to  distinguish  it  in  the  field  from  accom- 
panying micaceous  tuffs  and  sandstone,  which  are  generally  classed 
as  "  porphyry"  by  the  local  miners. 

Felsitic  rock  was  also  noticed  at  the  western  end  of  the  First 
Call  lode  at  Cocoa  Creek,  thus  bringing  the  conditions  on  the  two 
fields  into  agreement. 

RBBFS. 

The  Munburra  reefs  are  located  in  the  stumps  of  an  ancient  and 
now  worn  down  mountain  chain,  and  it  might  therefore  be  argued 
that  they  are  also  of  great  age,  but  that  does  not  necessarily  follow. 
It  is  nevertheless  more  than  probable  that  the  metalliferous  solutions 
became  active  prior  to  the  Cook  uplift,  elsewhere  referred  to.  Such 
being  the  case,  one  would  not  expect  to  find  quartz  veins  in  the  over- 
lying Trias-Jura  sandstones. 

In  all,  some  26  reefs  have  yielded  crushing  stone.  It  has  been 
stated  that  the  reefs  have  a  general  east-west  trend,  and  are  con- 
nected with  north-south  dykes  of  porphyry,  but  this  is  to  be  taken  in 
a  very  general  sense,  for  though  the  mean  trend  may  be  east-west, 
the  strikes  vary  from  south-west  to  north-north-west.  That  the  gold- 
bearing  reefs  have  some  connection  with  porphyry  dykes  is  also 
undeniable,  but  the  relationship  of  these  dykes  to  the  country  is  not 
at  all  plain.  While  most  of  the  reefs  have  a  strike  diagonal  to  that 
of  the  dykes,  there  are  exceptions,  of  which  the  best  examples  can  be 
seen  on  the  Starcke  Consols  lease,  where  quartz  leaders  run  along 
either  or  both  sides  of  the  dyke. 
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Tlie  ooowneiice  of  goli]  is  very  pntcliv.  iiml  tlio  slioote  generally 
hove  the  form  of  pipoa  pituiihig  westwards.  At  the  L&st  Hit  (aud 
pr.ssiblj-  at  tlie  Boomerang  unci  Queen  Alexnndrn)  the  aurifei-ou» 
shoot  is  widening  ne  depth  in  attaine<l. 

The  i-eetN  branch  freipiently  in'  friij-  out :  they  ai-e  disthiguished 
liv  iiiiick  Hlickenniding ;  and  they  lire  of  the  cliis!t  known  as  metaKomatic 
M  ri'pl  11  cement  fisKure  veins.  Soiric  of  the  fissiires  may,  and  probably 
dii,  hiive  great  leiiKlh,  though  qiiartu  has  been  deposited  along  thei)> 
in  criiiijmrntively  short  bimchew.  The  fisHuring  has  been  followed  in 
most  vanva  by  some  movoment,  I'luwing  cnishing  of  the  wall  rooks. 
Siliceous  Kolutioiis  have  percohitetl  along  the  resulting  j>liuieB  of  weak- 
ness, fi'om  which  they  Jiave  sometimes  spread  out  metaRoninticnIly 
rcphiciiig  practically  the  whole  of  the  iiitervemng  country  rook. 

A  banded  Htructnre,  lii'ought  almut  by  parallel  lines  of  dark' 
coloureil  chhiritiu  mhieral,  is  typical  of  the  (iiiart;(  on  both  the  No.  1 
and  tJLU  No.  '2  fields.  Calcite  oeuiirs  KiimetinieN  in  thhi  Hheets,  and 
mispickel  crystals  are  often  plentiful  iti  the  crnshwl  rock,  but  pyrite 
was  (ilwervcl  lews  fi-eiinently. 

All  stages  in  tb<.<  process  of  re[)1auemetit  can  be  observed,  some' 
tunes  hi  u  single  hand  specimen,  and  the  vein  thus  sometimes  has  a 
pseudn-brecciated  appearance,  owing  to  included  unreplaced  fraginents- 
of  country  rock.  Thin  structure  is  shown  in  Fig.  3,  Microscopic 
examination  of  a  thin  slice  taken  from  this  specimen,  which  is  from 
the  Hit  or  Miss  reef  1  i  les  ilted  tl  e  lis  \ei7  that  the  quarts  is 
accompanied  by  m  cl   j  1  [.  kI  st,    i     It]  cted  i    Fig,  3.    This  section 
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showB  that  the  inchided  fragments  of  country  have  been  rephiced  by 
a  fine  mosaic  of  secondaiy  silica,  while  the  coarser  quartz  and  the- 
felspar  occupy  the  open  spaces  between  those  fragments.  The  dis- 
coveiy  is  of  much  interest,  as  having  a  distinct  bearing  on  the  origin 
of  the  vein  q\iartz  and  gold  of  the  whole  field,  for  plagioclase  was  also- 
detecte<l  in  small  quantities  in  rich  ore  from  the  125-ft.  level  of  the- 
Last  Hit.  The  only  previous  description  known  to  me  of  felspar 
occurring  in  an  Australian  gold-bearing  reef  istliat  of  Lindgren,  (i)  who- 
found  crystals  of  albite  intergrown  with  quartz  in  small  drusy 
cavities  at  the  South  New  Moon  Mine,  Bendigo,  Victoria.  Albite 
had  previously  been  discovered  in  the  gold-quartz  veins  of  California 
and  Alaska,  while  ortlioclase  is  abundantly  developed  in  certain  vein* 
occurring  in  tertiary  lavas — e.g.,  in  Idaho,  Colorado  (Cripple  Creek)^ 
Nevada  (Tonopah),  and  New  Zealand  (Waihi).  From  this  Mr. 
Lindgren  tentatively  concludes  that  the  kind  of  felspar  is  in  some- 
way dependent  on  the  depth  at  which  it  w^as  deposited,  the  orthoclase- 
bearing  reefs  having  been  formed  much  nearer  the  surface  than  the 
gold  quartz  veins  of  California,  Alaska,  Victoria,  and,  we  may  add, 
Queensland. 

Trias-Juka. 

The  escarpments  and  table-tops  of  the  Trias-Jura  beds  are  the- 
most  prominent  feature  of  the  topography  of  the  Starcke  field.  No 
foBsil  evidence  as  to  their  age  was  secured  locally,  but  they  can  be 
traced  without  a  break  southwards  to  the  railway  line,  where  Trias- 
Jura  fossils  have  been  obt4iine<l.  (^)  Mr.  Webb  inftirmed  me  that  frag- 
ments of  coal  were  obtained  by  him  on  the  north  branch  of  the  Jack 
River,  the  first  stream  of  impoi-tance  south  of  the  Starcke.  On  Mount 
Cookabar  (the  nearest  mesa  to  the  mines)  the  basal  beds  are  con- 
glomerate,  above  which  there  is  ferruginous  shale  overlaid  by  sand- 
stone. 

Occasional  small  areas  of  sandstone  were  noticed  in  the  Starcke- 
Valley  quite  1,000  ft.  below  the  base  of  the  plateau  beds,  and  an 
attempt  was  made  to  account  for  them  by  trough  faulting,  but  it 
seems  mueh  more  likely  that  they  are  simply  residual  masses  of  the 
beds  which  formerly  extended  over  the  valley.  One  stretch,  i  mile 
long  and  1  ch.  wide,  is  crossed  on  the  track  li  miles  east  of  Munburra. 
Some  of  the  boulders  have  been  hollowed  out  presumably  by  wind 
action  following  on  crustal  induration  by  atmospheric  agencies. 

Basalt. 

A  narrow  flow  of  basalt  occupies  the  bed  of  tlie  Running  Starcke 
River  for  about  3  miles  above  the  Bald  Hills,  which  are  probably  on 
the  site  of  the  orifice  from  which  the  lava  flowed.     The  upper  part  of 


(0  Economic  Geology,  Vol.  I.,  p.  102. 

(•)  See  Greolog^cjil  ReconnaiHSiint^  of  the  C(H)kto\vii  (xoldfieM.     Q.G.M.  .rournal 
for  April,  1909. 
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tlie  flow  is  coarsely  vesicular,  while  the  central  portions  are  incipiently 
columnar.  Tliis  structure  has  resulted  in  the  production  of  several 
falls  in  the  river,  the  Ulabocal  Falls  being  25  ft.  deep,  and  the  Mar- 
bogan  Falls  60  ft.  This  may  be  taken  as  the  thickness  of  the  flow  at 
the  latter  place.  The  width  of  the  flow  would  seem  to  have  been 
never  more  than  i  mile.  Microscope  sections  reveal  the  j)resence  of 
much  fayalite,  with  felspar  laths  and  magnetite  grains  in  a  glassy 
base. 

AUHIFEHOUS   ALLUVIAL   DEPOSITS. 

The  auriferous  alluvial  deposits  of  the  Starcke  fields  are  unfortu- 
nately of  exceedingly  limited  extent,  comprising  as  tliey  do  only  the 
modern  wash  in  the  beds  of  creeks,  gullies,  and  ravines.  In  all  cases, 
except  the  Jack,  the  gold  is  connected  with  tlie  occurrence  of  felsite 

t)r  leucopliyre. 

Old  Starcke. 

The  Old  Starcke  alhivial  workings  are  at  the  head  of  Diggings 
Creek  in  about  the  centre  of  the  No.  2  goldfiold,  and  4-  miles  east  of 
Munburra.  Gold  was  discovered  here  in  1890,  and  some  200  men 
were  employed  gully-raking  for  a  period  ot'  six  months.  Nuggety, 
McKenzie's  and  Prospectors' Gullies  were  the  most  productive.  Several 
otlier  ravines,  including  Bearaway  and  Fearaway,  yielded  coarse  gold, 
nuggets  of  37,  .'52,  27,  25,  15,  and  10  oz.  having  been  reported  from 
the  latter,  and  one  nugget  of  14  oz.  was  found  in  tlie  flrst-mentioned. 

Death-adder  Gully  was  noted  for  the  coarseness  of  its  gold,  but 
tlie  patclies  were  too  far  apart  for  profitable  work.  A  little  gold  was 
also  got  all  along  the  main  creek  bed,  the  host  return  being  from  just 
below  tlie  Top  Camp. 

Output  (See  Output  of  the  Field) : 

1H90  to  1805—2,300  oz.  4  dwt.  k<'1<1  worth  £4  jxt  o/„ 

Munburra. 

Gold  was  discovered  in  Kitty  Gully  by  Webb  and  party  when  on 
a  prospecting  expedition  subsidised  by  the  Government.  The  gully 
proveil  auriferous  for  a  distance  of  only  '^  or  i  ch.,  and  it  is  said  that 
not  more  than  50  oz.  of  gold  coidd  have  been  taken  from  the  bed,  the 
section  of  the  ravine  being  V-shape<l,  as  flats  had  not  yet  been 
formed. 

Several  other  adjacent  gullies  were  afterwards  i-aked  for  small 
returns,  tlie  gold  in  all  cases  being  found  below  crops  of  tuff  or  leuco- 
phyre;  and  that  from  Starlight  Gully  was  the  coarsest  recorded. 
The  flats  below  the  Boomerang  reefs  are  promising,  but  are  stated 
to  have  been  tested  for  very  poor  returns.  Antimony  Creek,  which 
comes  down  from  the  Uncle  Sandy  Mine,  was  also  pay  ably  auriferous 
for  a  short  distance  on  the  flat«. 

Output  (See  under  Output  of  the  Field) : 

im\  ixw\  1897—638  oz.  (>i  dwt.  gold,  worth  £4  iH;r  oz. 
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Jack  River, 

A  little  coarse  gold  has  been  found  in  alluvium  on  the  Jack 
Rjver  in  the  south-western  corner  of  the  No.  2  field,  about  8  miles 
south  of  Munburra.  The  country  is  stated  to  be  slate  capped  on 
the  ridges  by  sandstone  and  conglomerate.  The  find  was  of  little 
importance,  not  more  than  20  oz.  being  secured.  An  interesting  dis- 
covery, that  of  a  4-gr.  speck  of  gold  in  the  conglomerate,  was  reported 
by  Mr.  J.  W.  Webb;  but  all  further  testing  of  the  same  rock  by 
dollying  failed  to  locate  another  ''colour."  Mr.  Webb  states  that  the 
gold  was  enclosed  in  a  (juartz  pebble,  indicating  that  the  reefs  are 
older  than  Trias- Jura. 

This  small  patch  is  of  much  interest,  as  it  indicates  the  general 
auriferotis  nature  of  the  whole  area  between  the  Cocoa  Creek  and 
Munburra  workings,  unfortunately  now  covered  in  great  part  by 
thick  beds  of  barren  arenaceous  sediment aries. 

Cocoa  Creek, 

Most  of  the  alluvial  workings,  the  deepest  of  which  was  11  ft.,  are 
on  the  northern  slope  of  the  low  ridge  between  Cocoa  and  Yamba 
Creeks,  heads  of  the  Mclvor  River,  and  in  the  south-eastern  corner  of 
the  Starcke  No.  1  Goldfield. 

The  old  surface  workings  extend  over  a  width  of  \  ch.,  for  5  ch., 
beginning  5  ch.  north  of  the  gold-antimony  lode,  elsewhere  referred 
to,  with  which  they  have  no  apparent  connection. 

The  country  rock  is  indurated  quartz-veined  slate,  from  leaders 

in  which  the  gold  would  seem  to  have  been  shed.     Much  "  specimen 

gold,"  i.e.,  gold  attached  to  qiiartz,  was  found  in  the  soil  here,  and 

from  one  claim  was  collected  12  tons  of  rubble,  which  yielded  4  oz. 

gold  per  ton.    The  gold  liere,  as  on  the  No.  2  field,  was  worth  £4  per 
oz. 

The  short  gullies  running  southwards  into  Cocoa  Creek  from  the 

antimony  lode  have  also  been  raked  for  gold. 

There  seems  to  have  been  no  record  kept  of  the  amount  of  gold 
obtained  in  these  old  workings. 

HOLDINGS. 

At  the  end  of  1908,  there  were  in  force  only  four  leases :  G.M.Ls. 
17,  21,  24,  and  25,  and  two  claims:  M.Cs.  117  and  118.  The  most 
unfavourable  sign  was  the  absence  of  any  registered  prospecting 
areas.  The  only  mining  going  on  at  the  time  of  my  visit  was  on  the 
Last  Hit  and  the  Rio  Tinto. 

The  Starcke  United  G.M.  Co.,  Ltd.,  is  the  registered  holder  of 
Gold  Mining  Leases  17  (the  Last  Hit,  5  ac.  in  area),  21  (the  Starcke 

King,  22  ac.  in  area),  and  24  (the  Starcke  Boomerang,  3^  ac.  in 

area). 

B 
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For  piirposes  of  description  tlie  reefs  will  be  taken  in  alpha- 
beticrtl  order,  and  where  possible  under  the  name  of  the  ong:inal 
proprietor.  This  will  canse  no  trouble,  as  tlie  i-eefs  seldom  crop 
beyond  the  one  clnim  or  lease. 


Seal*"   brChaiqs 


Flli.  4.— I'LAN  OF  Stahckk  Lkaskb,  b 


s  Leucofhtbe  and  Tufr  Bii.'n. 


Boomerang  I'.C. 

This  claim  is  now  included  within  M.L.  24,  which  lies  a  little  over 
i  mile  north-north-west  of  the  Mnnburra  police  reserve,  and  is  held 
by  the  Starcke  United  Company.  Three  distinct  lines  of  reef  vera 
worked  on  it,  the  quartz  being  most  highly  auriferous  where  milky, 
and  especiaUy  where  black  lamina  are  numerous. 

The  main  line,  dipping  about  SO'  northwards,  runs  east-soutfa- 
eaet  from  the  western  side  of  the  lease  for  1  ch.,  and  then  suddenly^ 
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bends  to  the  east-aortli-eaBt,  and  frays  out  within  a  chain,  ^e 
vertical  whip  and  underlie  pump  shaft  on  this  are  said  to  be  90  ft.  in 
depth,  but  no  means  had  been  provided  by  the  manager  for  making 
a  descent.  The  underlie  shaft  is  said  to  have  struck  the  reef  at  72  ft. 
below  till)  surface,  and  to  have  been  continued  on  the  underlie,  with 
considerable  difficulty  owing  to  the  heavy  water  met,  necessitating  first 
the  erection  of  a  horae-whim  and  later  the  installation  of  a  steam  pump. 


&cale  of  Tttf 


It  is  underetood  that  drives  were  carried  20  ft.  both  east  and  west  at 
the  78-ft.  level,  and  for  65  ft.  east  at  the  30-ft.  level;  and  that  the 
reef  hss  been  stoped  out  above  the  latter  level  for  30  ft.  from  the 
shaft.  Iticli  Htone  is  said  to  have  be!:n  taken  out  at  the  55-ft.  level. 

Tiie  tiibuters'  shaft,  at  the  eastern  end  of  the  stope  above  tho 
30-ft.  level,  was  sunk  by  a  party  of  men,  while  waiting  to  begin  work 
on  the  Last  Hit.  A  small  block  of  tlbs  reef  about  16  ft.  square  was 
broken  down  by  them  and  5  tons  of  tlie  ore  (bluish  glassy  (juartz,  with 
laminations  and  inclusions  of  country  rock)  is  stilt  stacked  at  the 
surface,  A  sui-face  sani]ile  of  this  has  been  assayed  as  below  (Govern- 
ment Analyst): 

Gold      ... 12rtwl.  19  gr.  per  ton. 


2dwt 


A  parallel  leader  to  that  worked  by  the  tributers,  about  20  ft.  to 
the  south- south-east,  has  been  sunk  on,  but  the  shaft  is  too  old  to  allow 
of  an  esamination. 

A  second  line  of  reef,  striking  east  10°  south  and  dipping  80" 
northwards,  lies  40  ft.  north  of  the  main  line  at  the  vertical  shaft,  and 
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seems  to  run 'from  the  No.  1  W.  shaft.  A  shaft  sunk  to  50  ft, 
1)0 low  the  surface  is  now  half  full  of  water,  but  the  reef  can  bo  seen 
ill  the  upper  part  to  be  about  6  in.  wide  and  fairly  uniform  in  widths 
though  there  is  a' slight  pinch  at  20  ft.  depth,  and  blocks  up  to  12  in. 
across  have  been  raised.  The  quartz  is  cr3rsialline,  and  contains 
inclusions  of  country  but,  though  there  were  good  prospects  on  the 
surface,  little  gold  was  got  below.  Tlie  foot-wa  11  country  is  a  dark 
micaceous  sandstone,  striking  north-north-west,  but  the  hanging^wall 
is  porphyry,  and  in  this  are  tlie  inclusions. 

At  40  ft.  west  of  this  shaft  tliere  is  another,  .30  ft.  deep,  but 
fallen  in,  and  here  also  quartz-felspar-porphyry  is  showing.  The  belt 
of  porphyry  would,  in  fact,  seem  to  run  westwards  here  to  the 
boundary  of  the  P.C.  when  it  bends  to  the  south  again. 

A  little  ffold-bearing  stone  was  taken  from  a  trench  within  the 
P.C.,  on  the  line  of  the  No.  1  K.  workings,  but  quite  11  ch.  from  them. 

In  the  northern  part  of  the  claim  there  is  an  old  shaft  on  an  east- 
west  leader,  from  which  a  bunch  of  pay  (juartz  was  taken.  The  shaft 
is  in  porphyry. 

Output : 


July,  1898  ... 
August,  1808 
April,  1890... 
July.  1899  ... 
Septemlxjr,  1899 


Oct«l)er,  1899 


>> 


It 


December,  189*.) 


>» 


May,  1900  ... 
May,  1901  ... 
September,  1JK)1 
Fel)ruary,  1902 
April,  1902... 
Noveml)er,  1902 
February,  1903 

Total 


Tonsowt. 

(»/.  ( 

dwt.  Kr. 

CY 

usht'd  for 

200 

0    0(M 

(>  10  (•-«)(=') 

38 

0    0 

15  lO^:*) 

47 

10    0 

3    0(=') 

L><J 

3    0 

1  10 

1 

2  12 

4    0(*) 

1  10    0 

7    0(5) 

2 

2  12 

3    0(«) 

121  12    0 

40    0(=) 

r) 

0    0 

29    0 

52 

0    0 

1  10  (") 

54 

0    0 

11    O(') 

24 

0    0 

5  on 

101 

0    0 

10    0(») 

ICi 

0    0 

8    0{^) 

90 

0    0 

13    0(»") 

89 

0    0 

2:^    0(1") 

87 

0    0 

9  ri(>")(^») 

14  10    0 

IIK)    5 


'> 


1,0J)9  10    0 


(*)  Estimate  of  dollyings  by  Mr.  Webb.  (*)  Seconds  from  dollyingH  (4  or  5  cwt. 
yielding  1  to  3  oz.  to  dish).  (^)  Pump  shaft.  (*)  Seconds.  (^)  Surface  floaters 
on  flat  below  main  shaft.  C^)  55  feet  depth  in  ])unip  shaft.  (')  Surface  holes, 
mixed  country.  (*)  Ctxjktown  Boomerang  CJold  Mining  Company,  from  main 
shaft.  (•)  liaised  by  prosi)ectors.  ('")  (^ueen  Alexandra  Compainy.  (^')l^(>ttom 
of  main  whip  shaft. 

Boomerang  No.  1  W. 

A  little  work  was  done  on  the  western  part  of  the  main  P.C.  reef, 
but  the  chief  operations  were  carried  out  on  the  southern  end  of  the 
Ruby  United  line.    The  reef  underlies  45°  to  the  south-west 


\ 


Tons  cwt. 

Oz.dwt. 

gr. 

17  0   crushed  for 

59  2 

6 

22  0 

87  14 

0 

9  12 

15  10 

0 

11  0(«) 

19  0 

0 

21 

One  shaft  to  the  west  of  the  Boomerang  workings  is  60  ft.  deep, 
and  from  it  stopes,  now  fallen  in,  extend  for  50  ft.  to  the  south-^ast. 
These  reach  from  the  surface  to  the  30-ft.  level.  At  the  60-ft.  level 
there  is  a  drive  for  40  ft.  to  the  south-east,  and  from  it  a  winze  has 
been  sunk  a  few  feet. 

The  reef  has  been  followed  and  trenched  or  sunk  on  to  shallow 
depth  for  2  ch.  to  the  south-east  of  the  shaft  and  for  5  ch.  to  the 
north-west-by-north  over  a  steep  ridge,  where  are  the  Ruby  United 
workings. 

Output  (1) : 

November,  1898 

September,  1899  

January,  1900 

jxiaj ,  Xi/Uvf  •••         ...         ...         ..,         .., 

Total     59  12  „  181    6    6 

(*)  Gorton  and  Fitzgerald.        (*)  Porphyry  shaft  on  main  Boomerang  line. 

Boomerang  No.  2  W, 

A  shaft  has  been  sunk  15  ft.  on  a  north-west  striking  leader  on 
the  claim,  which  is  on  the  western  side  of  the  Starcke  King.  A 
number  of  trenches  have  been  opened,  but  proved  that  there  was  only 
one  small  bunch  of  payable  ore  here. 

Output : 

June,  1899—4  tons  crushed  for  7  oz.  13  dwt. 

Boomerang  No.   1  E. 

It  was  formerly  considered  that  the  eastern  numbers  of  the 
Boomerang  were  on  the  same  line  as  the  P.O.,  but  my  map  shows  that 
they  ar.8  on  a  parallel  line,  lying  quite  2  ch.  north  of  the  line  of  strike 
of  the  reef  worked  by  the  P.C.  tributers.  The  fact  that  the  pump  on 
the  P.C.  line  had  no  effect  on  the  level  of  the  water  in  the  eastern 
workings  conclusively  proved  the  absence  of  any  connection. 

The  reef  strikes  north-east-by-east  and  \mderlies  45°  to  the 
north-westwards.     It  was  probably  small  but  very  rich. 

The  old  workings,  which  comprise  two  vertical  and  two  underlie 
shafts,  are  now  quite  inaccessible,  and  very  little  can  be  learnt  as  to 
the  nature  of  the  reef  or  the  extent  of  the  workings.  The  easternmost 
underlie  is  known  as  Dyer's  whip  shaft,  and,  to  judge  from  the  size 
of  the  tip,  much  driving  must  have  been  done  here,  in  sandy  shale  and 
slate  country  and  pyritous  formation.     A  5-oz.  leader  was  stoped  in 
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Mr.  Rands  reported  Q)  in  some  detail  on  the  claims  in  force  at 
Cocoa  Creek  in  1893. 

In  1900  a  lease  of  5  ac,  known  as  the  First  Call,  was  secured, 
but  no  work  appears  to  have  been  carried  out  until  1906,  wh^i  an 
English  firm  was  induced  to  take  an  option  over  the  property  with  a 
Tiew  to  proving  the  reported  existence  of  large  deposits  of  antimony 
ore.  The  disappointing  results  obtained  led  to  the  speedy  closing 
down  of  the  mine,  and  towards  the  end  of  1908  tike  winding  gear  was 
removed  to  the  Starcke  Consols. 

Six  shafts  have  been  sunk  to  various  depths  over  a  distance  of 
10  ch.  The  main  or  No.  2,  and  the  No.  1  shafts,  which  are  both 
150  ft.  in  depth,  are  connected  by  a  drive  at  the  bottom,  above  which 
the  ore  has  been  stoped  out.  After  having  been  unused  for  several 
years  the  English  fiim  cleaned  out  the  No.  2  and  reopened  the  bottom 
drive.  About  5  ch.  to  the  east-south-east  there  are  two  old  shafts  70 
and  30  ft.  in  depth,  only  1  ch.  apart  but  not  connected.  Going  west- 
wards there  is  an  old  shaft  2  ch.  from  No.  1  and  20  ft.  above  it;  and 
1  ch.  beyond  it  is  an  open-cut  on  the  rid^e  top.  Another  70  ft.  shaft 
lies  3  ch.  south  of  the  main  shaft. 

The  chief  lode  strikes  about  east  30°  south,  underlying  southwards 
at  an  angle  of  85°.  A  second  lode,  said  to  run  due  west  from  the 
eastern  shaft,  has  been  sunk  on  to  a  depth  of  70  ft.  in  one  place. 

Nothing  can  now  be  seen  of  the  crops,  but  it  is  understood  that 
the  main  reef  averaged  about  a  foot  in  thickness,  with  bunches  quite 
4  ft.  across.  Residual  lumps  of  oxidised  antimony  ore  were  found  in 
the  surface  workings,  and  these  carried  from  3  to  5  oz.  of  gold  per  ton. 
At  a  shallow  depth  stibnite  was  met,  chiefly  in  the  central  portion  of 
the  quartz  reef,  but  from  the  sulphide  ore  not  more  than  1  to  2  oz-^'per 
ton  could  be  extracted.  As  sinkkif^  continued  the  percentage  of  anti- 
mony perceptibly  decreased,  and  with  it  the  gold,  and  it  is  said  that 
the  optionists  were  able  to  secure  only  2  tons  of  50  %  ore  at  the  150-ft. 
level — such  a  disappointing  quantity  that  work  at  once  ceased. 

The  quartz  on  the  tip  at  the  No.  2  shaft  is  laminated,  and  con- 
tains inclusions  of  bluish  crushed  countiy  rock,  and  generally 
resembles  that  of  the  Munburra  reefs.  The  associated  stibnite  makes 
the  resemblance  to  the  Uncle  Sandy  ore  complete — though  the  mines 
are  17  miles  apart. 

The  surface  rocks  at  the  main  workings  are  a  light-coloured 
gravel-forming  schist  and  slate,  striking  north  and  south,  but  from 
the  lower  workings  much  bluish,  partly  crushed,  speckled  tuff  has 
been  raised.  The  crushed  rock  contains  sporadic  crysfals  of  pyrite^ 
and  most  likely  comes  from  a  formation  adjacent  to  the  reef. 

(0  Geological  Observations  in  the  Cooktown  District,  by  William  H.  Rands» 
Assistant  Government  Geologist.    Bris. :  Bv  Auth.,  1893. 


Tonn. 

Oz. 

10 

trushtKi  for 

41 

307 

»f 

362 

561  ■ 

tt 

689 

174 

»» 

138 

21 

»» 

38 

26 

The  eastern  workings  yielded  some  2-oz.  stone,  but  this  portion  of 
the  reef  was  very  poor  in  antimony. 

The  western  open-cut  is  on  the  western  side  of  a  north-south  crop 
of  quartz-veined  felsite,  and  the  occurrence  is  very  similar  to  that  at 
the  Grold  Mount,  18  miles  to  the  north.  A  local  tradition  has  it  that 
a  trial  crushing  from  here  yielded  5  dwt.  per  ton. 

Output  (2) : 

fOOO 

J  %^Vmt  •••  ••■  •••  •••  •■•  •••  ■••  •• 

-IQQQ 

AA74r%f     •••  •••  •••  •••  •••  ■■■  •••         «• 

Ai^#%^  M  •••  «••  •••  •••  ••■  •••  •••  ■•■ 

-IQQX 

A  *^%r%^    •••         •••         •••         ••  •••         ■••         ■••         •• 

AV^ttr\^     •••  «••  •••  •••  •••  •■•  ••■  •• 

Total         1,139  „  1,108  (») 

(•)  Annual  Reports  of  Department  of  Mines. 
(')  Average  value,  £3  18s.  per  oz. 

Duf's. 
Duff's  shaft  is  at  the  head  of  the  Boomerang  ravine,  between  the 
Starcke  King  and  Starcke  Consols  leases.    It  was  30  ft.  deep,  but  has 
caved-in,  and  the  leader  cannot  be  seen. 

Output : 

August,  1901 — 2  tons  crushed  for  1  oz.  11  (hvt. 

Duke  of  York. 

The  Duke  of  York  (G.M.L.  No.  7),  now  forfeited,  lies  f  mile 
north-by-east  from  the  police  reserve.  A  Maryborough-Gyinpie  Syndi- 
cate had  two  men  working  here  for  a  time,  and  towards  the  end  of  the 
year  a  claim  (M.C.  No.  118)  was  applied  for,  but,  there  being  no  one 
on  the  gi'ound,  it  was  not  located  by  me. 

The  Duke  of  York  workings  are  in  proximity  to  a  dyke  of  por- 
phyry that  can  be  traced  from  beyond  the  Mountain  Maid  on  the  north 
to  Butcher's  on  the  south.  The  northernmost  comprise  potlioles  on  a 
shoot  that  has  given  good  returns  outside  the  lease.  Half  way  down 
the  lease  there  are  a  shaft,  25  ft.  deep,  and  an  adit,  30  ft.  long,  above 
which  a  stope  extends  for  10  ft.  Tlien  in  the  south-eastern  comer  there 
are  several  old  shafts  on  a  reef  less  than  10  in.  thick. 

Surface  stone  from  several  shoots  along  the  line  is  said  to  have 
been  dollied  with  good  results.  The  reef  in  the  shaft  is  believed  to  be 
about  8  in.  wide,  but  there  is  on  the  tip  much  dark  blue,  quartz-veined,. 
pyritous  formation  (crushed  rock)  as  well. 

Output  (1) : 

Oz.  dwt. 

1898— Dollied  by  Mr.  We))>)  20    0 

October,  1001— 3  tons  crushed  for       8    2 


Total        ...        ...         . .  ...        ...        ...        •  •  .  •  •     ^^    ^ 


(*)  It  is  understood  that  a  quantity  of  stone  from  this  mine  was  crushed  with 
some  from  the  Hit  or  Miss. 
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40-ft.  level  east  and  below  the  75-ft.  level  west  have  been  stoped  out, 
besides  which  a  little  stoping  has  been  done  between  the  top  adit  and 
the  40-ft.  level  west,  and  between  the  40-ft.  and  75-ft.  levels  east. 


> ——I      I 


Scale  of  FmC 


VV 


/r>/ 


^ 


0 


10 


jcs'r  Hi'  r«r 


reporrtd 


Fio,  7.- -The  (iLadstonk  Workino.h. 


Ill  spite  of  the  comparatively  lai^j^e  output  very  little  can  be 
seen  of  the  reef  in  these  workings.  At  the  mouth  of  the  top  adit 
there  is  a  A-in.  (juartz  leader,  and  the  adjacent  tuffaceous  country  is 
stronjrly  iron-stained  over  a  wi<lth  of  8  or  10  ft.;  and  just  beyond  the 
underlie  sliaft  a  reef,  *i  to  1)  in.  thick,  extends  for  6  ft.,  but  beyond 
that  there  is  only  a  strongly  slickensideil  fissure.  In  the  face  of  the 
40-ft.  level  west  tliere  is  T)  to  8  in.  iron-stained  crystalline  quartz. 
Above  the  75-ft.  level  '5  to  4  in.  of  quartz  has  been  left  in  the  stope, 
but  tlie  reef  pinches  out  cojuj)letely  in  the  face  of  the  eastern  drive. 
On  the  85-ft.  level  there  is  6  in.  of  quartz  in  the  western  end,  but 
only  2  in.  above  the  winze,  in  which  it  is  said  '5  ft.  of  quartz  was 
worked.  (This,  unfortunately,  could  not  be  examined,  owing  to  the 
state  of  the  ladder  l>e]ow  the  85-ft.  level.) 

There  would  appear  to  have  been  a  shoot  of  payable  stone,  50  ft. 
in  greatest  length,  between  the  top  adit  and  the  40-ft.  level.  Tliis 
pitches  ste*?ply  to  the  westward  and  contracts  in  depth.  The  reef  is 
very  variable  in  size,  but  is  typically  lenticular  in  cross  section. 
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Output : 

Xotio  ... 

Jiily,  1899  ... 
March,  1900 
November,  1900 
September,  1901 
August,  1902 
November,  1902 
October,  1903 
June,  1904 ... 

„      1904... 
November,  1904 
December,  1904 
August,  1905 
May,  1906  ... 


Tom  cwt. 

OS.  dwt, 

.fT. 

•  •  • 

crushed  for 

18  0 

on 

20  0 

59  15 

0 

118  0 

165  0 

0 

44  0 

31  0 

0 

30  0 

34  10 

0 

17  0 

11  12 

0 

21  0 

74  10 

0 

14  0(«)(») 

6  4 

0 

10  10 

22  0 

0 

7  0(*) 

2  10 

0 

5  Oil) 

5  10 

0 

29  10 

75  0 

0 

6  0(*) 

3  12 

0 

46  10  («) 

.'iO  18  12 

9  O(') 

3  3 

0 

Total 377  10  „  563    4  12 

(JJ  Mr.  WebVs  estimate  of  liis  dollyings  from  the  first  12  ft.  of  sinking. 
(*)  Headings.  (')  jPtde' Mr.  Stuckey,  not  given  by  Warden.  (*)  Seconds. 
(■)  Trial  crushing.        (")  Not  givt'u  by  Warden.        (')  Stone  thrown  on  tip. 

Gold  Mount, 

This  forfeited  lease  (G.M.L.  No.  20)  is  on  a  high  spur,  |  mile 
north-north-east  of  the  police  reserve. 

In  the  northern  part  of  the  lease  there  are  four  separate  shallow 
open-cuts  on  an  outcrop  of  felsite.  Gold  was  found  on  the  surface 
over  a  width  of  25  ft.,  chiefly  in  quartz  fragments,  and  the  first  work 
done  consisted  of  sluicing  the  soil  during  rainy  weather.  Quartz 
leaders  were  then  found  ramifying  through  the  felsite,  and  an  attempt 
was  made  to  exploit  the  whole  deposit,  sending  the  stone  down  to  the 
battery  on  pack  horses.  It  was,  however,  proved  that  this  could  not 
be  profitably  done,  and  a  proposal  was  made  to  erect  an  aerial  rope- 
way to  connect  with  a  tramline  at  the  bottom  of  the  hill,  but  pre- 
sumably sufficient  work  had  not  been  done  on  the  deposit  to  warrant 
the  expenditure  involved. 

The  occurrence  of  gold-bearing  veins  in  felsite  has  been  noted  at 
Eilkivan  Q)  (in  Queensland)  and  at  Pambula  (^)  (in  New  South 
Wales). 

Output : 

May,  1906—2  tons  crushed  for  2  oz.  8  dwt.  (»). 

Graveyard. 

The  Graveyard  claim  is  within  J  mile  of  the  police  reserve,  on 
the  north-east. 

Two  shallow  underlie  shafts  have  been  sunk  on  the  line  of  strike, 
and  a  vertical  shaft  was  put  down  in  the  hanging-wall  countr}'-  to  a 
depth  of  50  ft. 

The  country  rock  is  a  blue,  chloritic,  augen-schist,  dipping  80-  to 
the  west-north-west.  The  rock  here  has  in  fact  suffered  far  greater 
crushing  than  anywhere  else  on  the  field. 


{ii 


»)  G.S.Q.  Publication  No.  28.        (M  Mineral  Resources  of  N.S.  W.,  p.  03. 
Fide  Mr.  Stuckey.    Not  given  by  Warden. 


30 

The  reef,  which  strikes  east  and  west  and  dips  80^  to  the  norths 
is  Tery  bunchy  in  fomi,  varying  from  nothing  to  7  or  8  in.  in  width, 
and  is  also  irregular  in  value.  As  a  whole  the  stone  is  said  to  be  very 
poor,  but  lumps  of  quartz  are  found  which  run  10  oz.  per  ton.  The 
quartz  at  grass  is  white,  and  banded  with  wavy  lines  of  a  bluish 
chloritic  material,  as  at  the  Boomerang:  and  a  little  finely  pulveru- 
lent, cryRtallised  pyrite  is  to  be  seen  in  drusy  cavities  in  it.  The 
shoot  of  stone  has  not  been  proved  over  a  greater  length  than  20  ft. 

Output : 

2  toas  crushed  for  a  yield  of  2  oz.  (*). 

(»)  FideUr.  Webb. 

Hamesly  and  Quinn. 

This  reef  lies  about  |  mile  north-north-west  of  the  police  reserve^ 
in  the  triangle  between  the  Starcke  United  and  Starcke  Consols 
leases. 

Two  shafts  20  ft.  apart  have  been  sunk  50  ft.,  and  some  trenching 

has  been  done  ^  ch.  to  the  east. 

A  veiiical  reef  has  been  stoped  out  between  the  shafts,  but  only 
shaly  slate  country  is  now  exposed. 

Output : 

November,  1898—3  tons  crualied  for  5  oz.  B  dwt. 

Hit  or  Miss, 

Tlie  Hit  or  Miss  (P. A.  No.  55)  lies  in  a  gully,  |  mile  north  of  the 
police  reserve. 

Two  shallow  shafts  have  been  sunk  on  an  east  and  west  line,  and 
a  cutting  has  followe<l  the  leader  westwards  and  round  a  bend  to  the 
south  for  30  ft. 

The  country  is  fine-grained  quartzite,  sandstone,  micaceous  slate,, 
and  white  quartz-porphyry,  the  last  being  in  the  main  shaft. 

Output : 

Tonspwt. 

September,  1899     2    0 

November,  1899      

September,  1904     

December,  1904      10    0  (*) 

6  10(>) 

13    0 


August,  YM> 
AugURt,  1906 


Total 


2  10 

i\    0(M 


Oz.dwt. 

crushed  for 

5    1 

8    9 

3    3 

11  18 

11    0 

7  19 

40    0  ,.  42  10 


{})  Warden  gives  " sundries. "    (■)  Jephs<m  and  Co.    (^)  Krenchy.    Fide  "blr.  Stuckey.. 

La  France, 

The  La  France  workings,  comprising  an  adit,  open-cut,  and  shaft,, 
are  on  the  soutliern  part  of  the  Rio  Tinto  shoot,  which  is  now  included 
in  the  Starcke  Consols  lease  (q-v.).  The  adit,  12  ft.  in  from  the 
surface,  meets  Albei-t's  imderlie  shaft,  which  is  6Q  ft.  deep,  and 
connects  with  the  Rio  Tinto  adit,  above  which  the  ground  is  in  an. 
insecure  state. 


^ 


T  Hit  No.  1  Hhai-t, 
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There  is  at  grass  about  1  cwt.  of  laminated  quartz  carrying  fine^ 
rold. 

Output:  See  Rio  Tinto. 

Last  Hit  P,C. 

The  whole  of  this  claim  is  now  included  within  G.M.L.  No.  17, 
vhich  is  itself  surrounded  by  G.M.L.  No.  21,  and  is  held  by  the 
5tarcke  United  G.M.  Co. 

There  are  four  shafts :  No.  1,  now  the  main  enjoins  shaft,  is  146  ft. 
leep;  No.  2,  the  air  shaft,  is  65  ft.  deep  and  lies  65  ft.  east  of  the- 
irst.  No.  3  shaft,  5  ch.  to  the  east-south-east  of  No.  2,  is  80  ft.  deep ; 
in  air  shaft  is  20  ft.  west-north-west  of  the  last;  and  a  duffer  shaft 
ies  2^  ch.  west-north-west  of  No.  3.  A  descent  was  made  into  Nos.  1 
ind  3,  though  no  work  had  been  carried  out  in  the  latter  for  a  con- 
siderable period.  In  the  former,  however,  sinking  operations  were 
^oing  on,  and  a  close  examination  of  the  whole  of  the  workings  con- 
nected with  the  shaft  was  possible. 

At  the  main  shaft  is  a  steam  winding  engine  of  12-h.p.,  which 
with  100  gall,  buckets  formerly  kept  the  mine  baled.  Latterly,  how- 
ever, a  Enowles  sinking  pump  had  been  in  service,  and  was  often  kept 
at  its  full  capacity — 3,800  gall,  per  hour.  The  water  is  quite  potable, 
and  must  therefore  be  surface  drainage.  It  is  in  fact  believed  by  the 
miners  to  have  been  drawn  from  the  old  Boomerang  workings,  vid  the 
Ruby  United. 

The  manager  informed  me  that  it  cost  29s.  per  ton  to  mine,  raise,. 
and  deliver  the  stone  from  the  Last  Hit  at  Stuckey^s  Battery.    He  also 
stated  that  the  tailings  from  that  battery  were  worth  16^  dwt.  per  ton, 
wherefore,  to  defray  costs  (including  crushing)  and  to  allow  for  losses,, 
the  stone  mined  should  contain  at  least  30  dwt.  per  ton. 

The  east-west  arm  of  the  Last  Hit  lode,  on  which  is  the  No.  1 
shaft,  has  a  proved  extent  along  the  surface  of  only  3  ch.,  but  one  of 
its  branches  runs  for  3  ch.  through  the  Nos.  1  and  2  W.  claims.  The 
No.  3  shaft  is  on  a  west-north-west  striking  reef,  which  has  been 
followed  for  1  ch.  towards  the  No.  1  shaft  and  for  3^  ch.  in  the  oppo- 
site direction.  A  split  occurs  in  this  reef,  and  a  short  branch  runs  out 
eastward  from  No.  3  shaft  to  the  deep  shaft  on  No.  1  E.  claim. 

The  coarsest  gold  from  the  No.  1  shaft  is  dark  yellow  in  colour 
and  ragged  in  texture,  and  it  occurs  in  laminated  quartz  containing 
inclusions  of  the  country  rock.  Its  occurrence  is  very  patchy,  much 
of  the  stone  being  barren  but  giving  way  quite  suddenly  to  bunches 
carrying  10  oz.  per  ton.  The  stone  crushed  during  the  last  two  years 
has  yielded  between  2  and  4  oz.  per  ton,  and  considerable  care  had  to 
be  exercised  to  bring  about  uniform  returns.  The  stone  last  crushed 
pomprised  dark  blue  graphitic  slate,  veined,  especially  where  crushed, 
with  quartz  and  calcite,  the  last  mineral  and  the  crushed  rock  con- 
taining a  little  pyrite.  Minute  crystals  of  mispickel — elongated 
prisms,  terminated  by  brachydomes — sometimes  in  cruciform  twins^ 
were  also  noticed  in  the  crushed  rock. 
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The  country  rock,  at  a  depth,  is  bluish  tuff,  veined  with  quarts 
and  seamed  with  thin  sheets  of  calcite. 
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Fio.  9.— Sbctions  on  thk  Main  Workingh,  Last  Hit. 

No.  1  Shaft.— The  shaft  within  the  timbers  is  3  ft.  3  in.  by  9  ft 
9  in.  in  the  vertical  part  and  3  ft.  6  in.  by  8  ft.  in  the  underlie.  It  is 
vertical  for  40  ft.,  and  then  underlies  80"  till  towards  the  bottom, 
where  it  flattens  to  75". 

In  the  bottom,  140  ft.  below  the  surface,  is  the  "reef,"  consisting 
of  8  to  10  in.  auriferous  quartz-veine<l  formation  without  defined  walls. 
A  parallel  formation,  18  in.  wide  and  carryinp:  colours  of  gold,  lies 
4  ft.  back  in  the  foot-wall.  There  has  been  a  markeil  decrease  lately 
in  the  gold  content  of  the  stone  raised  while  sinking,  but  it  was  still 
mixed  with  stone  from  the  123-ft.  level,  this  presumably  accounting 
for  the  low  yield  in  the  last  crushing.  A  cross-course  dipping  70°  to 
the  north-west  crosses  the  shaft  at  the  123-ft.  level,  dish>cating  the 
reef  3  ft.  to  the  north-east.  Tlic  cross-course  is  a  water-bearing  reef, 
4  ft.  wide,  with  well-defined  and  slickensided  walls.  It  is  believed  to 
be  poor  in  gold,  but  has  not  been  sufficiently  test^l,  although  a  2-oz. 
parcel  of  stone  was  broken  down  from  the  main  reef  in  its  vicinity. 

On  the  50-ft.  level  west  there  is  3  ft.  width  of  formation,  but  at 
the  eastern  end  there  is  only  12  in.  width.  A  parallel  leader  6  in. 
thick  was  found  in  the  crosscut  north;  this  carried  a  little  gold,  but 
frayed  out  eastwards  within  5  ft. 

At  the  81-ft.  level  a  shoot  of  2-oz.  stone,  10  in.  in  thickness,  was 
struck  and  worked  out.  In  the  eastern  face  12  to  18  in.  of  slicken- 
sided, auriferous,  quartz-bearing  formation  can  be  seen  alongside  6  to 
18  in.  formation,  but  values  are  said  to  be  low.  The  western  drive  is 
inaccessible;  in  it  the  reef  splits,  a  branch  running  off  to  the  west- 
south-west,  as  on  the  117-ft.  level  west,  which  is  also  inaccessible. 
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Only  the  last  20  ft.  of  the  117-ft.  level  east  was  accessible ;  the  reef 
was  auriferous  to  within  5  ft.  of  the  face,  where  the  formation  pinched  to 
a  foot  in  thickness  and  the  quartz  failed.  Quartz  is,  however,  appear- 
ing ag^in  in  the  face,  and  the  walls,  which  are  of  proniisinpr  dark- 
coloured  rock,  seem  to  be  widening  out.  It  was  therefoi^e  proposed  to 
continue  driving  with  the  idea  of  ultimately  connecting  with  No.  3 
shaft.  The  reef  was  15  in.  wide  at  the  shaft,  and  three  lieaps  of 
formation  at  the  surface  came  from  this  drive.  A  surface  sample  was 
taken  from  the  largest  of  these,  and  yields  only  traces  of  pfold  and 
Bilver  (Government  Analyst). 

The  12.^ft.  level  is  really  an  underhand  stope  beneath  the  117-ft. 
drive  east.  This  is  on  the  shoot  first  struck  on  the  81-ft.  level,  which 
lias  increased  in  length  here  to  56  ft.  The  fonnation  averages  2  ft.  in 
thickness,  and  of  this  6  to  18  in.  is  quartz,  which  the  manager  ailirmed 
would  run  5  or  6  oz.  per  ton,  it  being  certainly  rich  in  visible  gold. 
At  the  eastern  end  of  the  shoot  the  included  country  increases  in 
quantity,  and  at  the  same  time  the  gold  contents  rapidly  fall.  The 
full  width  of  quartz-veined  formation  here  is  5  ft.,  inclu(lin«r  a  ')-\n. 
vein  of  quartz  18  in.  from  the  foot-wall.  The  foot-wall  is  undulating 
and  well  defined,  but  there  are  lenticular  quartz  veins  carr}-ing  a  little 
gold  beyond  it.  The  hanging-wall  exhibits  slickensides  pitching 
steeply  towards  the  east. 

No.  2  shaft  is  now  in  use  as  an  exhaust  for  the  steam  pump,  and 
could  therefore  not  be  examined. 

The  stone  from  the  surface  at  the  No.**^  shaft  was  d(^llieil  in  the 

earlier  days  of  the  field  by  tlid  aid  of  black feUows.    Some  (»!'  it  carried 

100  oz,  per  ton.    This  was  presumably  taken  from  tlie  cut  running  for 

20  ft.  west  from  the  shaft.     An  examination  was  made  of  the  80-ft. 

level.     In  the  eastern  drive,  which  is  60  ft.  long,  there  is  6  to  12  in. 

of  a  soft  bluish  formation  with  good  walls  and  occasional  hunches  of 

quartz,  up  to  6  in.  across.     A  stope  extends  for  8  ft.  from  the  shaft. 

The  western  drive,  at  ;^5  ft.  from  the  shaft,  following  the  hanging-wall 

makes  a  sharp  bend  to  the  north-west,  its  total  length  being  45  ft. 

The  footwall   appears   to   have  been   left,  so   that   the  drive  really 

becomes  a  crosscut,  and  proves  a  thickness  of  10  ft.  of  fonnation 

(quartz-veined  pyritous  countr}^).     Old  miners  speak  of  only  6  in.  in 

the  centre  of  the  formation  having  been  taken  away  for  crushing. 

About  20  tons  of  the  formation  is  stacked  at  grass,  and  a  surface 

sample  from  it  has  been  assayed  (Government  Analyst) : 

Gold  8dwt.  perton. 

Silver         2  dwt.  perton. 

A  stope  extends  westwards  from  the  shaft  for  12  ft.,  and  at  the  end  of 
it  there  is  4  ft.  width  of  quartz,  with  including  country,  reported  to 
carry  5  dwt.  per  ton.  Mr.  Webb,  one  of  the  former  proprietors, 
informed  me  that  during  sinking  the  best  gold  was  found  at  the  inter- 
section with  three  slightly  auriferous  leaders,  which  came  out  of  the 
footwall. 
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Tliere  would 

seem  t 

:o  he 

a  considerable 

body  of 

low-srrade  forma 

tion  in  these  workings, 

which  should  have  been  thoroughly  8aniple< 

by  tlie  company. 

before 

operations  ceased. 

Output : 

Tods  cwt. 

Ot  dwt.  gr. 

July,  1898 

•  ■  • 

4 

.    5(>) 

crushed  for          332    0    0(*) 

August,  18U8     ... 

•  ■  • 

15 

»ir>; 

•• 

240  11    0 

October,  1898    ... 

•  ■  ■ 

•  •  • 

...       20 

0 

•» 

204  13    0 

November,  1898 

•  •  • 

•  •  • 

...       20 

0 

1 1 

117  12    0 

Deceinljer,  1898 

•  •  • 

...      20 

0 

»• 

70  18    6 

Jaiiuar>*y  1890    ... 

« •  • 

•  ■  • 

...      22  10 

f» 

25    0    0 

February,  1899  ... 

•  •  • 

...      35  10 

♦» 

82    4    a 

April,  1899 

. , 

•  • 

...      49  10 

f » 

448    0    0 

May,  1899 

•  •  ■ 

•  ■  • 

...      38 

0 

»♦ 

232    0    a 

July,  1899 

•  •  • 

. .  • 

4  10 

tt 

^G  10    ()• 

AuguAt,  1899     ... 

■  ■  • 

•  •  • 

...      57 

0 

•» 

223  14    0 

.Septeml)er,  1899 

•  ■ « 

•  •  • 

...      22  10 

tt 

40  14    a 

December,  1899 

« ■  • 

•  •  • 

...     106 

0(M 

t> 

74    0    0 

•  t 

•  •  • 

•  •  > 

...      50  10 

t» 

202    0    O' 

May,  1900 

•  •  • 

•  •  • 

...      72 

0 

»• 

342    0    0 

I>ecem>)er,  1900 

•  •  • 

•  ■  • 

...      73 

0 

»> 

97    0    0 

February,  1901... 

. . . 

•  •  • 

...      10 

0 

t» 

6  10    O' 

Augu.st,  1901     ... 

•  •  • 

•  •  • 

...      50 

0 

tt 

105  17    0 

December,  1901 

•  •  • 

•  •  • 

...      25  10 

tt 

97  10    0 

May,  1902 

•  •  • 

•  •  • 

...      36 

O(^)C) 

tt 

IS    0    0- 

, «                  ... 

•  •  • 

•  •  • 

...      31 

0 

»» 

56    0    0 

,,                  ... 

•  •  ■ 

•  •  • 

...      20 

0(») 

!♦ 

7  17    0 

June,  1902 

• 

•  •  • 

9 

0(^)(*) 

»» 

4  17    0- 

July,  1902 

■  •  • 

•  •  • 

...      12 

0 

tl 

28  10    a 

AuguHt,  1902     ... 

•  •  • 

...      18 

0 

t» 

(hi    3    0- 

SeptemVjer,  1902 

•  •  < 

•  ■  ■ 

...      32 

0 

»» 

13  10    0 

tt 

•  •  • 

•  •  • 

...      ») 

onn 

t  • 

5  15    0 

October,  11K)2     ... 

•  •  • 

•  •  • 

...      30 

0(»'>) 

tt 

9    8    0 

November,  1902 

•  •  • 

•  •  • 

...      27  10(") 

tl 

75  10    0 

December,  1902... 

•  •  • 

•  •  • 

...      59 

0(»«) 

It 

14    3    0 

May,  1903 

.  ■  • 

•  •  • 

22 

0 

t» 

32    0    0 

,, 

•  •  ■ 

•  •  • 

...      12 

0('«) 

1  « 

4    0    0 

June,  1904 

•  •  • 

• .  • 

...      21 

0 

»» 

52    0    0 

November,  1904 

• « « 

•  ■  • 

...      10 

0 

tt 

14  14    0 

December,  1904... 

•  •  ■ 

•  •  • 

0 

O(-) 

»  • 

2    8    0 

NovemV^r,  1907(>'' 

)    ... 

•  ■  • 

...      23 

0 

>• 

53    0    0(">. 

Manjh,  1908       ... 

•  •  • 

•  •  • 

...      25 

0 

«» 

98    0    0 

May,  1908 

*  •  • 

•  ■  • 

...      49 

0('^) 

t» 

181    0    0 

June,  1908 

•  •  ■ 

•  •  • 

...      46 

0 

»  » 

94    0    0 

July,  1908 

•  • 

•  ■  • 

...      39 

0 

»» 

78  18    0 

August,  1908 

.    . 

•  ■  • 

...      30 

0 

»• 

69    0    0 

OctolHjr,  1908     ... 

•  • 

•  •  • 

...      50 

0 

t» 

124    0    0 

Novemlxjr,  1908 

•  •  * 

•  •  • 

...       41 

0 

t» 

84    0    0 

January,  1909    ... 

■  •  • 
•  •  • 

•  •  • 

•  •  • 

...      22 

0 

1 

tt 

21  18    0 

Total    ... 

...1,401  1 

4,151    4    6 

{')  Dollie<l.  («)   Mr.    Webl)    haw  return.^  for  363  oz.   dollied  by  blacks. 

(•■»)  C<xx>a  Creek.  (*)  Mullock  (screenings).  (^)  Headings.  («)  Fide  Mr. 
Stuokey.      Not  given  by  Warden.  (')Secondrt.         ("»)  Given  by  Warden  a» 

29  tons  11  oz.  (•)  Formation  from  No.  3  shaft.  .(^")  Surface.  (»')  Warden 
gives  21  t(mH  10  cwt.        (*'-')  Gains  and  party  (headings).  (*^)  This  and   the 

following  returns  are  from  the  main  .shaft,  Btarcke  United.  ('*)  From  east  stope 
at  80-ft.  level.  Crushed  at  Charters  Towers,  where  the  tailings  were  sold  for 
10s.  6d.  per  ton,  making  the  total  value  of  the  crushing  £9  12h.  lOd.  per  ton^. 
(**)  I'ndorhand  stoping,  115*ft.  level. 
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Last  Hit  No,  1  W, 

The  surface  rubble,  shed  over  an  area  a  chain  in  diameter,  from 
the  continuation  of  the  P.C.  line,  has  been  removed  and  crushed; 
besides  which  two  shafts  were  sunk,  one  on  the  main  line,  where  a 
west-south-west  branch  leaves  it  (about  a  chain  west  of  the  P.C.  No.  1 
shaft)  and  a  second  §  ch.  to  the  west-south-west.  Both  have  been 
filled  in,  but  the  latter  is  said  to  be  40  ft.  deep.  When  the  claim  was 
first  taken  up  three  men  were  kept  at  work  dollying,  the  average 
result  per  week  being  30  oz.  of  gold. 

Output : 

July,  1898  

October,  1898     

Xovember,  1898  

Dt»ceiuber,  1898  

March,  1899         

July,  1899  

September,  1899  

October,  1899 

••  •••  ••«  ••• 

Deceml)er,  1891  >  

March,  1900      

June,  IJKM)         

February,  1901  

Marc^h,  1903      

August,  1904     

Total 

(»)  Dollyings,  Jidc  Mr.  We}>l).  C^)   Wurcleii  "F.  Quiii."  (»)  Surface. 

(*)  Fidt  Mr.  Stuckey.     Not  ^i^'*^"  by  Warden.        ('')  Given  l»y  Wanlen  tw  No.  1  E. 
(*)  He:ulings.         (^)  WanU'n  ^ivejnl  ton  10  cut.  for  5  oz. 


Ton.'* 

cwt. 

Oz.  dwt.  gr. 

•  ■  •                    •  • 

crushed  for 

120    0    0(0 

...      20 

0 

22  17    0 

4 

10  c^) 

3  12    0 

...      20 

0 

30  10  12 

6 

0 

4    3    7 

...       14  10 

62  13    0 

...      21 

0 

19  11    6 

...      75 

OD 

22    8    0 

...      CO 

0(=») 

12    2    0 

...      53 

0 

11    9    0 

...    200 

O(') 

50  18  12 

...      23 

0(»)C) 

2    0    0 

...      15 

0 

18    0    0 

4 

0(*) 

3    0    0 

...      30 

0('')(^) 

»» 

5    0    0 

...     540 

0 

388    4  13 

Last  Hit  No.  2  W. 

Two  shafts,  about  20  ft.  apart  and  50  ft.  deep,  have  been  sunk 
2^^  ch.  west-south-west  of  the  P.C.  No.  1  shaft,  but  have  both  fallen  in. 
It  is  stated  that  much  driving  was  fruitlessly  carried  out  here  in  search 
of  the  golden  shoot,  and  besides  much  trenching  has  been  done  on  th& 
surface. 

Output  (1) : 

November,  1902      

DecenilKjr,  1902      

May,  1903     

October,  1903  

December,  1903      

January,  1904         

Total  

( ' )  No  dollyings.       («)  Surfac-e.       (=^)  Fide  Mr.  Stuckey.     Not  given  by  Warden. 
{*)  Seconds.        (■'')  Headings. 


Tons  cwt. 

()/  dwt.g  . 

6     0 

crushed  ft>r 

4  10    0 

10  10 

35    7    0 

10  onn 

0  17    0 

8  10(*) 

5    0    0 

2    0 

15    4    0 

1  15 

3    2    0 

20    0(*) 

t  > 

2  10    0 

.58  15 

66  16    0 

86 

Last  Hit  No.  3  W. 

The  return  given  below  was  reported  to  the  Warden,  but  it  is  now 
not  possible  to  locate  the  spot  from  which  the  stone  was  taken.. 

Output : 

May,  1JK)3 — 4  toiw  cru8)ie<l  for  4  oz.  10  dwt. 

Last  HU  No.  1  E. 

A  shaft  lias  been  sunk  to  70  ft.  below  the  surface  on  the  east- west 
line  proved  hj  the  No.  .'5  shaft  of  the  P.C.  At  the  bottom  there  is  said 
to  be  a  3-in.  leader  carrying  about  J  oz.  gold  per  ton,  but  richer  stone 
obtained  above  is  believed  to  have  been  crushed  with  parcels  from  the 
P.C. 

Output  Q) : 

Novemlxjr,  1902 — 3  tons  cruslied  for  i<  •z. 
(*)  No  (lolly ings. 

Lily  of  the  Valley. 

The  Lily  of  the  Valley  lies  1  mile  north  by  east  of  tlie  police 
reserve,  and  just  to  the  north  of  the  Duke  of  York  lease. 

The  workings  comprise  two  shafts,  25  ft.  deep  and  \  ch.  apart, 
and  an  adit  from  the  gully  side,  besides  a  large  number  of  trenches 
and  potholes. 

Five  separate  shoots  or  pipes  of  gold-bearing  stone  have  been 
found  on  this  ground,  within  a  distance  of  2  ch.,  along  the  Duke  of 
York  porphyiy.  The  gold  occurs  in  quartz  leaders  on  both  sides,  or 
either  side  of  the  dyke,  but  never  in  the  rock  itself,  though  the 
auriferous  bunches  on  opposite  sides  are  often  connected  by  black 
seams.  The  country  rock — a  dark  schistose  slate  near  the  porphyry — 
has  been  seamed  with  quartz,  sometimes  over  a  width  of  2  ft.,  and  is 
then  known  as  "  formation." 

Output : 

1808 — Dollied  from  Hurface  Htone  ( * )         

()(;tol)er,  1 899 — 4  tons  crushed  for       

^L  \^V%MX  •••  •••  •••  ■■•  •••  cvt 

(»)i^M/cMr.  Wehl). 

Lizzie  Trembles. 

The  Lizzie  Trembles  leader  crosses  a  belt  of  porphyr}",  about 
10  ch.  west-south-west  of  the  Gold  Mount  workings. 

Output : 

July,  1899—2  toiw  crushed  for  5  oz.  8  dwt. 

Love's  Duffer. 

Love's  Duffer  workings  are  about  5  ch.  north  of  the  north- 
eastern comer  of  the  Starcke  Consols  lease.  Traces  of  gold  are  said 
to  have  been  got  on  the  surface;  but  a  shaft,  sunk  25  ft.  in  horny, 
bluish,  silicified  slate,  failed  to  locate  a  reef. 


Oz.dwt. 

...    70    0 
2    5 

...    72 

5 

87 

Monte  Carlo. 

The  Monte  Carlo  workings,  formerly  known  as  the  Sea  View,  lie 
on  the  seaward  side  of  the  range,  J  mile  north  of  the  Gladstone. 

The  workings  are  all  now  in  a  dilapidated  state.  The  main  or 
eastern,  shaft  is  55  ft.  deep;  the  central  shaft,  30  ft.  to  the  west,  is 
30  ft.  deep;  and  the  western  shaft,  45  ft.  to  the  west  of  that,  is  20ft. 
deep.  Some  driving  has  been  done  from  the  main  shaft  and  from  the 
central,  and  there  is  a  long  trench  adjacent  to  the  western  shaft. 

Nothing  definite  can  be  made  out  of  the  reef,  but  in  the  western 
trench  there  were  probably  a  number  of  bunches  of  quartz  not  more 
than  6  in.  thick  at  most.  The  quartz  here  is  rather  more  crystalline 
than  usual,  and  emits,  when  broken,  a  strong  odour  of  sulphuretted 
hydrogen.  The  quartz  in  the  other  tips  is  white,  granular,  and  contains 
much  partly  replaced  country.  That  from  the  deeper  workings  is 
bluish,  and  contains  a  little  very  finely  disseminated  pyrite.  The 
countiy  is  a  massive,  micaceous,  tuffaceous,  and  slightly  schistose 
rock,  tilted  at  a  high  angle  to  the  west. 

As  showing  the  disadvantages  under  which  the  mine  was  worked 
it  may  be  mentioned  that  cartage  to  the  mill  cost  10s.  and  crushing 
258.  per  ton. 

Output : 


Toils  cwt . 

Oz.  dwt.  gr. 

,  1898 

...             crushed  for 

40    0    0(») 

July,  1898 ' 

12    0 

18  12    0 

November,  1898     .. 

12  15 

(^6    0  15 

AugUHt,  1899 

125    0 

1(^1    0    0 

October,  1899 

36    0 

24  10    0 

February,  1902     ... 

7  10 

6  18    0 

April.  1902 

12    0 

4    0    0 

January,  1903 

14    0(2) 

.    f  • 

3    9    0 

July,  1903 

20    0 

6    0    0 

September,  1903  ... 

8    0  (•-')(•■') 

5  10    0 

Octol>er,  1903 

20    0 

5  10    0 

Total 

267    5 

344    9  15  (*> 

(*)  Mr.  AVebb's  estimate  of  his  crushings  from  the  Seti  View.  C*)  Headings. 

(•)  Warden  gives  15  tons.        (*)  The  value  of  the  Monte  Carlo  gold  was  usually 
Is.  per  oz.  greater  than  that  from  the  other  mines  of  the  field. 


Mountain  Maid, 

The  Mountain  Maid  workings  are  near  the  cap  of  a  high  spur 
about  10  ch.  north-north-east  of  the  Duke  of  York  lease. 

The  reef,  which  has  a  width  of  up  to  9  in.,  dips  45°  to 
the  south-south-east.  A  shoot  20  ft.  in  length  was  located  and  two 
shafts,  a  vertical  and  an  underlie,  were  sunk  on  it  to  a  depth  of  20  ft. 
Then  an  adit  known  as  Besanti's  was  put  in  100  ft.  from  the  ridge  side 
and  drives  were  carried  10  ft.  east  and  30  ft.  west  from  the  end  of 
it,  along  a  leader  of  quartz  up  to  6  in.  in  thickness.  Very  rich 
dollying  stone  was  obtained  at  the  surface  but  deterioration  appears 
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to  Lave  been  rapid  as  the  depth  increased.    The  adit  at  the  entrance 
is  in  slate  but  the  country  adjacent  to  the  reef  is  a  micaceous  tuff. 

Output ; 

ox.  dwt. 

ISyS-StoiK- dolliod  for      50    0(>) 

1899-Stono dollied  for      25    O(') 

March,  IHJM)— 5  tonH  («)  eruHhed  for         ♦>    S 

A  vf  WW  •••  •«•  «••  ac«  •••  •••  ■•■         C^X         if 

(M  i''«'«  Mr.  Wo))b.  C)  S^condH  from  dollyiiiK. 

Old  Starcke  Leader)*. 

When  the  exodus  began  to  set  in  on  the  Old  Starcke  alluvial  field, 
at  tlie  head  of  the  Diggings  Creek,  an  attempt  was  made  by  Mr. 
Dick's  co-operative  party  to  test  a  numl)er  of  leaders,  which  had  been 
located  about  a  mile  south-east  of  Mount  Hetty  and  5i  miles  east-by- 
south  from  Munbun-a.  The  main  leaders  were  three  in  number, 
about  10  ft.  ai)art  and  ran  north-east  in  (piartz-felsite  country,  much 
kuolinised  near  the  surface  and  not  free  from  a  north-north-east 
trending  schistosity.  The  first  work  consisted  in  the  excavation  of  a 
number  of  open-cuts,  in  which  nothing  can  now  be  seen  of  the 
leaders. 

Mr.  Webb  has  records  of  125  oz.  oi  gold  dollie<l  from  the  surface 
stone;  and  gold-bearing  specimens,  shown  me  by  him  as  from  the 
leaders,  indicate  a  high  degree  of  similarity  in  tlie  vein  fillings  here 
and  in  tlie  vicinity  of  Munburra. 

The  co-operative  tunnels  or,  more  properly  speaking,  adits  were 
put  in  from  tlie  creek  level,  within  a  chain  to  the  south  of  the  old 
surface  workings.  Tliey  have  now  cave<l-in  but  are  said  to  be  between 
70  and  100  ft.  long.  Old  prospectors  state  that  the  leaders  came 
tog^her  within  20  ft.  of  the  surface  and  their  metal  contents 
rapidly  fell  off,  and  that  the  gold  ol)tained  in  driving  the  adits  was 
A  negligible  quantity. 

Poor  Old  Torrren, 

The  Poor  Old  Torres  claim  (No.  105)  is  in  the  south-western 
comer  of  the  Starcke  Consols  lease.  An  adit,  *55  ft.  long,  intersects 
one  of  Weir's  underlie  shafts,  which  was  continued  for  \0  ft.  with 
(rovemment  aid.  This  shaft  is  now  full  of  water,  and  a  drive  to  the 
east  on  the  adit  level  has  been  blocked  up  with  mullock. 

In  the  adit  the  reef  is  only  2  to  3  in.  thick,  with  a  well  defined 
fcotrwall  and  3  or  4  in.  of  quart z-beji ring  formation  on  the  hanging>- 
wall.  The  quartz  is  creamy  white,  lind  exhibits  thin  lin«e8  of 
pyritous  country. 

Output : 

SeptembiT,  1902—7  toiw  10  cwt.  (*)  crushed  for  2  oz.  iS  dwt. 

(M  The  Warden's  return  is  7  tons,  raised  >>y  Rapport  and  Ro>>bin!». 
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Queen  Alejcandra, 

The  Queen  Alexandra  reef  strikes  along  the  southern  boundary 
of  the  Boomerang  United,  one  of  the  leases  of  the  Stai-cke  United 
Company.  Outside  of  forfeited  lease  No  10,  it  is  known  as  the  Edna, 
and  as  such  has  been  described  above. 

The  main  underlie  shaft  on  the  reef  is  80  ft.  in  total  depth. 
This  appears  to  be  in  a  safe  condition,  but  a  descent  could  not  be 
made  because  of  the  ladders  having  been  removed.  Mr.  Webb  states 
that  at  the  80-ft.  level  there  are  prospecting  drives  for  50  ft.  east 
and  50  ft.  west,  and  at  the  50-ft.  level  there  are  drives  for  80  ft.  east 
and  40  ft.  west;  and  that  above  the  50-ft.  level  some  stoping  has 
lieea  done. 

The  dip  of  the  reef  is  usually  about  45  degrees  northwards,  but 
the  strike  varies  between  west-north-west  and  north-west.  The 
<|uartz  at  grass  is  crystalline,  banded  in  parts,  and  contains  flakes 
4ind  seams  of  dark  mineral  residual  from  inclusions  of  countiT.  There 
are  traces  of  galena  in  the  quartz,  which,  with  the  greenish  sulphurous 
oxidation  stains,  is  looked  upon  as  the  best  indication  of  the  presence 
of  gold.  Beside  the  reef  itself  there  must  be  some  width  of  formation. 
The  country  at  the  surface  is  light  coloured  arenaceous  tuff  (?),  but 
at  a  depth  changes  to  dark  blue  and  becomes  pyritous.  It  is  much 
slickensided  internally.     Poi*phyry  must  also  have  been  met  in  some 

of  the  underground  workings. 

•  • 

Output : 

JaJty,  l.«m9  ...  ...  ...  ... 

July,  1903        

August,  1903 

October,  1903 

Deoember,  1903         

August,  1904 

Total       89  15(*)  „  194  11  (♦) 

(1)  Seconds.        («)  Warden  gives  65  oz.  16  dwt.        {^)  Fide  Mr.  Stuckey.     Not 
given  by  Warden.        (*)  Total  given  as  152  tons  crushed  for  296  oz.  1  dwt. 

Rapport. 

Rapport's  porphyry  shaft  lies  2  ch.  south  of  the  south-eastern 
ijomer  peg  of  G.M.L.  No.  17  and  is  now  within  the  Starcke  United 
Company's  lease.  It  has  been  filled  in  and  nothing  can  be  seen  of 
the  leader  worked,  but  the  country  rock  is  a  white,  almost  fissile, 
porphyry,  belonging  to  the  main  belt  found  at  intervals  through 
the  whole  of  the  property. 

Output  Q) : 

2  tons  crashed  for  ^  oz. 
(^)  Local  report. 


Tont  cwt. 

Oz.  dwt. 

8  5 

crushed  for 

40  12 

10  0(») 

5  10 

31  0 

67  0(2) 

20  10  (') 

,35  19 

17  0 

42  10 

3  0 

3  0 
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Seine  d'Or. 

The  Keine  d'Or  is  located  near  the  crest  of  a  sharp  spur,  ^  mile 
north-cast-by-north  from  the  police  reserve.  A  10-ft.  pothole 
and  a  pit  have  been  sunk  on  a  few  east-west  ferruginous  stringers  in 
arenaceous  and  micaceous,  well-bedded,  tuflf.  There  are  also  trenches 
on  a  leader  running  north-west,  10  ch.  to  the  south-west  of  these 
workings.    A  little  gold  is  said  to  have  been  got  here  by  dollying. 

Rio  Tin  to. 

The  Rio  Tinto  shoot,  which  has  been  worked  over  a  distance  of 
nearlv  '2  ch.,  occurs  in  the  centre  of  the  Starcke  Consols  lease.  The 
southern  part  of  the  shoot  is  sometimes  referred  to  as  the  La  France, 
a  claim  on  it  having  been  so  named. 

Nelson's  shaft  at  the  northern  end  is  inaccessible,  but  some 
particulars  are  available  as  to  Albert's  shaft  at  the  southern  end. 
(See  Starcke  Consols.) 

Output : 

December,  1898  (»)       

May,  1898  

August,  18i)9      

September,  1899  

Noveml>er,  1899  

April,  1900         

August,  1901      

Novomlx?r,  1901  

December,  1903  

August,  1904      

Novemlxjr,  1904  

DecemlHjr,  1904  

Total     102    5  „  342    7    6 

(')  Much  stone  dollied,  but  no  records.        (•*)  Given  by  Warden  as  La  France. 

(^)  ]Mr.  Stuokey  says  La  France. 

Rio  Tinto  No,  1  N, 
The  return  given  below  probably  should  be  attributed  to  the 
open-cut  at  Nelson's  shaft. 

Output : 

Tons  ewt.  Oz.  dwt.  gr. 

June,  1898  4  10  crushed  for  5  15  12 

Rio  Tinto  No.  2  S. 
{See  Weirds.) 

Rubtj  United. 

The  Ruby  United  workings  extend  along  the  western  side  of  the 
Starcke  United  Company's  lease  No  21,  over  a  distance  of  7  cji. 
The  southern  end  of  the  reef  was  worked  by  tiie  Boomerang  No.  1  W. 
and  is  described  under  that  heading. 

In  the  north-western  workings  there  was  about  a  foot  of  crushing 
stone,  but  at  50-ft.  depth  in  the  inaccessible  main  shaft  there  is  said 
to  have  been  between  2  and  .*5  ft.  width  of  quartz.  The  country  rock 
is  a  micaceous  sandstone  and  altered  shale  striking  north  15  degrees 
east. 


Ton«  cwt. 

Oz.  dwt.  gr. 

5  0 

(!rushe<l  for 

l(i  5  12 

23  0 

73  14  f> 

20  0 

54  4  0 

3  0 

3  12  10 

50  0 

109  7  0 

3  0 

2  4  0 

27  0 

15  15  0 

7  O(-) 

10  9  0 

0  5 

20  6  0 

8  0(-') 

20  10  0 

5  0 

9  2  0 

5  0 

•G  18  0 

T009. 

Oi.dwt 

4(M 

crushed  for 

8    0 

11(«) 

»» 

4    9 

41 
Output: 

I   XOtfO  ...  ..  ,,,  ... 

Mny,  1900         

XOCAl     ...  ...  ...  ...  ...         xi)  I,  1^      H 

(^)  Fide  Mr.  Starcke.  (  )  Test  parcel  from  uorth-westeni  workings. 

St,  Patrick. 

The  St.  Patrick  workings  are  in  a  gnily  in  the  northern  part  of 
the  Starcke  Consols  lease  beyond  the  Kio  Tinto,  but  apparently  on  the 
same  line. 

Four  shafts  have  been  sunk  to  a  depth  of  about  60  ft. :  one, 
3J  ch.  north  of  the  Rio  Tinto  adit,  struck  heavy  water;  a  second  is 
2  ch.  further  north;  and  \  ch.  beyond  are  two  others  15  ft.  apart. 
Ground  has  been  stoped  out  between  the  last  two  and  caving  has 
since  taken  place,  exposing  between  2  and  3  ft.  width  of  formation, 
with  well  defined  slickensided  hanging  wall.  The  quartz  raised  and 
still  at  grass  is  white  and  cr3^stalline  or  in  places  crystallised,  and 
shows  lines  of  included  countrv.  Oxidation  stains  indicate  the 
presence  of  mi  spick  el  in  the  reef  here.  The  country  from  a  depth  is 
a  bluish,  quartan-veined,  crushed  rock,  but  at  the  surface  is  an 
arenaceous  schist. 

The  formation  in  the  next  shaft  to  the  south  is  up  to  5  ft.  wide, 
with  a  leader  on  the  footwall  diping  45°  to  the  west.  Some 
stoping  was  done  in  this  sliaft  below  the  25-ft.  level.  The  com- 
paratively great  thickness  of  formation  met  here  encouraged  the 
prospectors  to  have  a  trial  crushing  of  10  tons,  which  is  said  to  have 
yielded  7  dwt.  per  ton. 

Output : 


Tonscwt. 

Oz.  dwt 

October,  1899  ... 

28    0 

crushed  for 

sr^   0 

October,  1900  ... 

1110(M 

}« 

3    0 

November,  1900 

48  10 

»i 

02  10 

January,  1901 ... 

21  10 

64  10 

Total... 

109  10 

215    0 

(*)  Seconds. 

Sea  View, 

(See  Monte  Carlo.) 

Slattery*s. 

Slattery's  P.A.  No.  50  was  located  in  the  southern  part  of  what 
is  now  the  Starcke  Consols  lease. 

The  two  shafts,  which  were  sunk  about  30  ft.  on  the  underlie 
and  which  are  J  ch.  apart-,  have  now  fallen  in,  but  it  is  understood 
that  the  reef  worked  was  7  or  8  in.  thick;  it  was  well  defined  and 
dipped    45°    to    the    south-west,    while    the    country    has    a    north 


and  south  atrik«,  with  a  dip  of  90°.     The  ihoot  muat  bare  been 
a  TBFj  short  one  for  trenchce  to  the  Huth-eaBt  failed  to  locate  pay 
ore;  and  further  the  gold  cut  out  within  30  ft.  of  the  surface. 
Output ; 

July,  IH9H-S  Ions  {>)  c-ruxheJ  for  111  i«.  6dwt. 
('(  P.A.N.^fla 

Stareke  Cnntoli. 

The  Stareke  Consols  ih  &  lease  (G.U.L.  No.  23)  of  28}  ac, 
lying  a  little  less  than  £  mile  noi'tti  of  the  police  reserve.  This  leaae 
includes  within  its  bonndariM  the  following  workings  and  claims : 
Dyer's,  St.  Patrick,  Kio  Tinto  (and  La  France),  Weir's,  Slattwya, 
and  Poor  Old  Torres — all  elwewhere  described. 

The  shoots  of  auriferous  stone  on  all  of  these  (exo^t  Dyer's)  are 
connected  with  a  north-south  belt  of  poi-phjry;  and  a  peculiar  and 
unusual  feature  is  tliat  the  best  gold  is  found  where  the  reef  is 
4hiokeit. 
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The  first  work  done  by  the  leaseholders  was  the  driving  of  the 
T«io  Tinto  adit  to  Albei-t's  woritings  on  the  La  France  shoot.  Albert's 
«haft  is  cut  by  the  Rio  Tinto  adit,  100  ft.  in  from  the  hillside.  {See 
Fig.  12.)  The  workings  below  the  adit  were  lost  by  the  caving-in  of 
the  walls  during  the  wet  season,  but,  as  they  had  been  drained  by  the 
operation  of  the  Consols  new  shaft,  we  found  it  possible  to  descend 
to  the  intermediate  level  and  enter  the  old  stope  on  the  south.  It  was 
from  here  the  691  tons  of  stone,  mentioned  below,  was  taken. 
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Fk;.  12.  — Thk  Rio  Tixto  Workin(;s. 


The  formation,  where  it  crosses  the  adit,  is  only  2  ft.  in  width 
^comprising  a  4  in.  clayey  seam  on  the  hanging-wall,  15  in.  black 
-countiy  veined  with  quartz  and  3  in.  crushed  countiy  on  the  foot-wall), 
but  there  is  a  strong  pug  vein  5  ft.  6  in.  within  the  foot-wall  slate. 
The  latter  is  1  to  3  in.  in  thickness  and  is  accompanied  by  a  thin 
ieaderlet  of  quartz.  In  the  top  of  the  rise  from  the  40-ft  level  below 
the  adit,  4  to  15  in.  of  iron-stained,  blue-laminated  quartz  is  showing 
heneath  a  10  ft.  quartz- veined  formation.  The  ground  was  in  too 
insecure  a  state  for  any  hammering  to  be  done,  but  a  few  chips  taken 
l)y  t^e  leaseholders  were  dollied  with  unsatisfactory  results.  This  was 
•anticipated,  for  Robbins  and  Michael  found  the  reef  to  improve  as 
they  sank  on  it,  until  2  oz.  stone  was  reached  at  14  ft.  below  the  adit. 

During  my  visit  an  attempt  was  made  by  the  leaseholders  to 
intersect  the  Rio  Tinto,  or  La  France,  shoot  by  sinking  a  vertical  shaft 
to  a  depth  of  70  ft.,  but  unfortunately  a  blank  was  struck.  Instead  of 
•a  reef  a  formation,  or  crush  zone,  5  ft.  across,  was  found  after  cross- 
cutting  7  ft.  fi'om  the  shaft.  This  contains  only  lenticular  bunches 
of  quai*tz  with  a  trace  of  gold.  The  foot-wall  of  the  formation  dips 
45°  to  the  west-north-west  and  is  formed  of  quartzite  with 
■dark  green  greasy  faces.  The  hanging-wall  slate  country  is  quartz- 
veined  for  some  distance  from  the  formation,  and  one  vein  6  in. 
tJiick  was  met  in  the  shaft.  This  cannot  be  seen  owing  to  the  timber- 
ing, but  is  said  to  have  prospected  well. 

The  reason  for  choosing  the  present  site  for  the  Starcke  Consols 
shaft  is  not  self  evident.  It  is  at  the  southern  end  of  the  shoot,  as 
can  be  seen  from  the  surface  workings,  and  the  payable  stone  has 
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been  worked  out  to  within  20  ft.  of  the  level,  where  it  should  inter- 
Hect  the  formation.  The  only  use  that  can  be  made  of  this  shaft  now 
is  to  sink  it  to  the  foot-wall  of  the  reef  and  then  drive  to  the  north. 
Having  decided  on  sinking  a  vertical  shaft,  although  an  underlie  is 
always  preferable  for  prospect inpf,  a  little  consideration  would  have 
shown  the  advisability  of  deciding  on  a  sit«  across  the  creek  to  the 
west  of  the  blacksmith's  shop. 

Output  (1) :  For  early  returns  see  La  France  and  Rio  Tinto,  Poor 
Old  Ton-es,  St.  Patrick,  Slattery's,  and  Weir's. 

March,  1908— 09  toiw  10  cwt.  crushed  for  125  oz  :  £4  per  oz. 

(')  /*//<•  Mr.  Stuckey. 

Starckf.  I'nifed. 

The  Starcke  United  Cold  Mining  Company  was  floated  in  July, 
1907,  the  total  number  of  shares  being  70,000,  each  of  a  nominal  value 
of  28.  6d.,  and  of  these  l^s.  7d.  are  paid  up.  It  holds  three  leases 
(G.M.Ls.  Nos.  17,  21  and  24)  aggregating  30i  ac.  and  lying  50  ch. 
north-nortli-west  of  the  Muii))urra  police  resei-ve. 

The  <rreater  number  of  workings  are  on  the  Boomerang  United 
lease,  but  the  deepest  shaft  and  the  latest  worked  is  on  the  Last  Hit. 
The  Starcke  King  lease  was  taken  up  chiefly  to  obtain  control  of  the 
count ly  between  the^e  lewises  and  includes  the  greater  part  of  the 
forfeited  leases  known  as  the  Queen  Alexandra  and  the  Edna. 

At  least  15  distinct  veins  or  branches  have  been  worked  at  one 
time  or  other  to  a  greater  or  less  extent ;  but  only  four  of  them — ^the 
Last  Hit,  Ruby  United,  Boomerang,  and  Queen  Alexandra — are  of 
any  importance,  and  these  have  been  described  under  their  respective 
headings. 

The  company  at  the  time  of  my  visit  was  sinking  on  the  Last 
Hit,  but  operations  have,  since  January,  1909,  been  suspended  owing^ 
to  disputes  between  Cooktown  and  Gympie  shareholders,  bringing 
about  frequent  changes  of  management.  The  capitalisation  leaves  no 
margin  in  case  of  unremunerative  work  having  to  be  carried  out. 
There  is  little  doubt  that,  had  the  ground  been  held  by  one  company 
from  the  start,  active  operations  would  now  have  been  the  order  of 
the  day,  provided  that  reserves  had  been  laid  aside  out  of  profits* 
It  will  be  quite  another  matter  for  a  company  to  begin  operations 
now,  in  face  of  the  doubt  as  to  the  tenor  of  the  stone  in  the  lower 
workings  and  the  insecure  state  of  the  working  places  themselves. 

The  Stajcke  United  Company  has,  however,  proved  on  the  Last 
Hit  P.C.  the  existence  of  a  shoot  of  pay  ably  auriferous  quartz  50  ft* 
in  length,  extending  to  a  depth  of  at  least  125  ft.  It  is  quite 
reasonable  to  suppose  that,  had  the  company  undertaken  work  on  the 
Tiast  Hit  No.  1  K.,  the  Boomerang  and  the  Queen  Alexandra,  other 
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i.  13.— Plas  Stabcke  Unitid, 


LBL'COFHTM  and  Tl'Ff  Bklt. 


payable  shoots  would  have  been  loouted,  for  it  ip*  most  unlikely  that 
Such  very  rich  stoue,  ns  was  there  won  on  the  surface,  would  becoma 
almost  barren  within  100  ft.  of  the  surface.  The  surface  indications 
at  any  rate  warrant  some  prospecting  being  carried  out  on  these 
lines  below  the  old  workings  before  abandoning  the  property.  The 
company  is  unfortunate  in  not  possessing  a  battery,  yet  I  should  not 
care  to  advise  that  one  be  purchased  until  a  certain  ore-reserve  has 
been  proved.  Stuckey's  battery  was  held  by  the  company  under 
lease  during  the  greater  part  of  1908  and  is  suSicient  for  the  testing 
of  the  stone  raised,  provided  that  sampling  and  assaying  are  carried 
CH  in  conjurjction  with  crushing. 

Output :     See    Boomerang,    Edna,    Francis,    Last    Hit ,    Queen 
Alexandra,  Rapport,  and  Ruby  United. 


) 


Tom  owt. 

Oa.  dwt. 

4    0 

crushed  for 

1  10 

4   r, 

•  » 

4    6h 
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Starlight  GuUy. 

Dyer  sunk  a  shaft  in  Starlight' Gnlly  about  15  ch.  north-north- 
east of  the  Starcke  Consols  lease  and  is  said  to  have  raised  about 
10  tons  of  quartz  for  a  very  disappointing  return. 

Slattery*s  adit  on  P. A.  No.  53  is  about  \  n\ile  north  of  the  same- 
lease. 

Output  Q) : 

Oet(>lx3r,  IrtW 

NovembtT,  1801)  

Total   ...         S    5  ,,  5  15^ 

(')  P.  A.  TkS,  iiiid  iMts8ihIy  iiK^Iudiiifi:  stone  from  Dyer's. 

Surprise. 

Jephson*8  Surprise  (P.A.  No.  51)  is  only  about  4  ch.  north  of 
the  Consols.  The  leader  strikes  east-north-east  and  is  practically 
vertical,  whereas  the  strike  of  the  count r\  is  north  and  south.  The 
main  shaft  is  over  40  ft.  deep  and  is  now  holding  wat-er.  Near  the 
top  of  it  can  be  seen  .5  in.  tjuartz  but  below  there  is  a  total  width  of 
15  in.  quartz  and  formation.  This  has  been  trenched  for  15  ft.  to  the- 
west-south-west,  beyond  which  it  split  up  into  stringers.  Some- 
underhand  stoping  has  been  carried  out,  about  "20  ft.  to  the  east-north- 
east of  the  shaft,  but  no  defined  reef  can  be  set»n  there. 

Output : 

Tonscwt.  Oz.   dwt. 

June,  181)1>        15    0         crushed  for        104    54 

HeptomlKjr,  1801)  1  10  „  11 

April,  1900        4    0  „  8  17 

Totiil 20  10  „  109    SJ 

Tuckers. 

Tucker's  lies  about  3  miles  north-west  of  Mtmburra,  on  a  low- 
gravelly  ridge,  on  the  surface  of  which  several  small  rich  specimens 
have  been  found,  within  an  area  3  ch.  in  diameter. 

One  shaft  was  sunk  to  a  depth  of  40  ft.  and  another  2i  ch.  to 
the  east-north-east  is  20  ft.  deep.  There  are  a  great  number  of 
costeans  and  trenches  between  these  shafts  and  beyond  them,  but 
no  defined  run  of  stone  has  been  located.  It  is  probable  that  the- 
gold-bearing  quartz  occurs  as  small  bimchy  leaders.  The  country 
rock  is  a  micaceous  sandstone  or  tuff  striking  north-north-east. 

Output : 

March,  1809—3  tons  (}ru»he<l  for  3  oz.  1(J  dwt. 

Uncle  Sanely. 

Uncle  Sandy  (forfeited  M.L.  No.  132  of  5  ac.)  lies  in  the  dense- 
scrub  2}  miles  east-south-east  of  Munburra. 
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An  old  shaft  has  fallen  in  but  the  top  of  the  stope  can  be- 
inspected.  The  lode,  which  comprise  6  in.  of  quartz-bearing  formation, 
between  good  walls  (clayey  iron- stained  country),  runs  east  and  west, 
dipping  85°  to  the  south.  An  adit  J  ch.  to  the  west  was  continued 
30  ft.  beyond  the  shaft  but  has  now  caved-in.  It  is  said  that  a 
winze  was  sunk  10  or  12  ft.  from  the  end  of  the  adit  and  that  some 
stoping  was  done  above  it. 

The  mine  was  worked  for  gold  but,  the  ore  containing  some 
antimony,  it  was  re-opened  by  an  English  ^nn  some  years  ago  and 
a  few  tons  were  shipped  for  experimental  purposes  but  nothing  further 
was  done.  A  few  specimens  containing  stibnite  are  obtainable  on 
the  tip  but  the  greater  part  of  the  sulphide  had  been  changed  into 
valentinite.  It  is,  however,  acknowledged  by  the  prospectors  con- 
nected with  the  opening  of  the  mine  that  the  percentage  of  antimony 
is  low. 

Output : 

Tons».  Oz.  dwt. 

October,  1899  4  crushed  f<T  4    0 

January,  1900         12(0  m  ^^    7 

January,  190<>         0  shipped  ccmtainecl  9  jkt  cent.  (-)  antimony.- 

(*)  Picked  stone  freed  from  antimony  ore.  (0  Fide  Mr.  We>)h. 

Weirs, 

Weirs,  or  the  Rio  Tinto  No.  2  S.,  workings  are  on  the  ridge  2  ch. 
south  of  the  La  France  adit  {ftee  Starcke  Consols).  They  comprise  a 
number  of  caved-in  potholes  and  shafts,  one  of  which  was  30  ft.  deep. 
A  small  quantity  of  rich  stone  was  found  along  the  surface — the^ 
shoot  having  a  length  of  at  least  2  ch.— but  below  the  reef  increased 
greatly  in  width  and  the  values  fell  to  11  dwt. 

Output : 

Tons  cwt.  Oz.  dwt. 

September,  1899 3    0(>)  crushed  for  11    7 


June,  1899 2  12  (-')                   „                     o    5 

Total       5  12                        „                   1«12. 

(M  Rio  Tinto  No.  2  S.  (')  Weir's. 

Ist  May,  1909. 


By  Authority:  Anthony  James  Cummino,  Government  Printer.  BrisbaTO 
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PUBLICATIONS   177   TO  197. 


•(177.)  The  Opal  Mining  Industry  and  the  Distribution  of  Opal  Deposits  in  Queensland. 
C.F.y.J.     8vo.     1902.     With  one  Map,  twenty-two  Plates,  and  three  Figures. 

(178.)  Index  No.  2  to  Names  of  Places,  Mines,  Reefs,  &c.,  occurring  in  the  Geological 
Survey  Reports,  Queensland.  Nos.  136  to  177  (inclusive).  By  Russell 
Dixon.     1902. 

(179.)  Report  on  Yorkey*s  Grold  Field  and  the  Marodian  Gold  and  Copper  Field. 
L.C.B.    8vo.     1902.    With  two  Maps  and  one  Plate. 

(180.)  Report  on  a  Visit  to  the  West  Coast  of  the  Cape  York  Peninsula  and  Some 
Islands  of  the  Gulf  of  Carpentaria;  also  Reports  on  Horn  Island  and 
Possession  Island  Gold  Fields,  and  the  Recent  Prospecting  of  the  Cretaceous 
Coals  of  the  Cook  District.  C.F.V.J.  8vo.  1902.  With  four  Maps  and 
twelve  Plates. 

(181.)  Additions  to  the  Geology  of  the  Mackay  and  Bowen  Districts.  W.E.C.  8vo. 
1903.     With  one  Map  and  one  Plate. 

(182.)  Geological  Sketch  Map  of  Queensland  on  the  Scale  of  40  miles  to  an  inch.    B.D. 

(183.)  Recent  Mining  Developments  on  the  Ravenswood  Goldfield.  W.E.C.  8vo. 
19C3.     With  one  Map  and  one  Plan. 

(184.)  Gold  Workings  in  the  Perry  Scrub,  Burnett  District.  L.C.B.  8vo.  1908. 
With  Plan. 

(185.)  Young  Australian  Gold  Mine  and  Commonwealth  Bismuth  Mine,  Degilbo. 
L.C.B.     8vo.     1903.     With  Plan. 

»(186.)  I. — Late  Discovery  of  Gold  near  Pratten,  Talgai  Gold  Field ;  II. — Some  Mines 
on  the  Talgai  Gold  Field  ;  and  III. — Discovery  of  Gold  at  Mount  Sturt  and 
Freestone  Creek,  Warwick  District.    L.C.B.     8vo.     1903.     With  five  Plans. 

(187.)  Sketch  Map  of  the  Walsh  and  Tinaroo  Mineral  Field.  W.E.C.  1904.  Scale : 
2  miles  to  an  inch.     In  two  sheets. 

(188.)  Wolfram  and  Molybdenite  Mining  in  Queensland.     W.E.C.     8vo.     1904. 

(189.)  Some  Manganese  Deposits  in  the  Gin  Gin,  Degilbo,  and  Warwick  Districts. 
L.C.B.     8vo.     1904. 

(190.)  Records — No.  1.     By  B.  Dunstan  and  R.  Etheridge,  junr.     8vo.     1904. 

(191.)  Notes  on  Tin,  Copper,  and  Silver-  Mining  in  the  Stanthorpe  District.  L.C.B. 
8vo.     1904.     With  thirteen  Plates. 

(192.)  Report  on  the  Herberton  Tin  Field.     W.E^C.     8vo.     1904    With  Map. 

(193.)  Report  on  Wet  Processes  of  Copper  Extraction,  with  Special  Reference  to 
Queensland  Ores.     L.C.D.     8vo.     1904. 

(194.)  Report  on  Certain  Iron  Ore,  Manganese  Ore,  and  Limestone  Deposits  in  the 
Central  and  Southern  Districts  of  Queensland.  L.C.B.  8vo.  1904.  With 
twenty-seven  Maps  and  Plans  and  sixteen  Plates. 

(195.)  Moonmera  (near  Mount  Morgan) :  Its  Minerals  and  Copper  Mines,  and  a 
Study  of  its  Rock  Formations.  B.D.  8vo.  190 i.  With  two  Maps  and 
nineteen  Plates. 

(196.)  Records— No.  2.     By  B.  Dunstan. 

(197.)  Index  No.  3  to  (geological  Survey  Publications,  Nos.  177  to  196  (inclusive).     By 
Russell  Dixon. 
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(INCLUSIVE). 


Acidic  Dykes — No.  190,  p.  9. 
Actinolite,  Alma  Creek — No.  194,  p.  18. 
Aotinolite,  Gracemere — No.  194,  p.  14. 
Actinolite  in  Diorite  Country,  Surprise  Lease, 

Marodian  District — No.  179,  p.  14. 
Adavale— No.  177,  p.  21. 
Admiralty  Coal  Tests,  Dawson  and  Mackenzie 

Coal— No.  190,  pp.  3,  6. 
Adventure   Tin    Mine,    Lrvinebank    District- 
No.  192.  pp.  20,  24. 
Agate,  Little  River— No.  196,  p.  23. 
Agate  Deposits,  Percy  River,  60  miles  south  of 

Georgetown— No.  196,  p.  23. 
Agate  Deposits,  30  miles  easterly  from  Croydon 

—No.  196,  p.  23. 
Alabama,  U.S.A.— No.  190,  p.  19. 
Aladdin  Opal  Mine,  Scotchman  Hill,  Keeroon- 

ghoola  Run— No.  177,  p.  26. 
Albert  River,   Gulf  of  Carpentaria — No.   180, 

pp.  12,  13. 
Albatross  Bay,  Cape  York  Peninsula — No.  180, 

pp.  8,  12. 
Aldershot  Smelting  Works — No.  181,   pp.  14, 

19;  No.  184,  pp.  12,  14;  No.  190,  pp.  24, 

39. 
Alhambra   Tin    Mine,    Coolgarra,    Herberton 

District^No.  192,  pp,  10,  14,  27. 
Allan's  Mine,  on  Allan's  Ridge,  Walli  Creek, 

Mary  River— No.  196,  p.  4. 
Allan's  Ridge,   Divide   between   Walli  Creek 

and  Chinaman's  Creek,  Mary  River — No. 

196,  pp.  4,  5. 
Allen's   Creek,    Gladstone    District — No.    194, 

p.  27. 
AUuvial   Gold,   Tamlyn  Creek,    Blackall  Dis- 
trict—No. 196,  p.  5. 
Alluvial    Gold,     Watercourse,     Walli    Creek, 

Mary  River — ^No.  196,  p.  5. 
AUuvial  Gold,  Yorkey  Gold  Field— No.   179, 

p.  3. 
Alluvial    Gold    Deposits,   Chinaman's    Creek, 

Mary  River — No.  196,  p.  5. 
Alluvium,  Mackay  District — No.  181,  p.  6. 
Alma  Creek,  Dee  River — No.  190,  p.  24;  No. 

194,  pp.  16,  19. 
Alma  Creek  Iron  Ore  Analyses — ^No.  190,  p.  24. 
Almaden  Railway  Station,  Chillagoe  District — 
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Brisbane-Gympie  Railway  Line — No.  196,  p.  3. 
Broadmount — No.  194,  pp.  10,  11. 
Broadsound— No.  190,  pp.  14,  15;  No.  194,  pp. 

11,  12. 
Broadwater   Creek,    Stanthorpe  District — ^No. 

191,  pp.  15,  16,  17. 
Broadwater  Proprietary  Tin  Dredging  Com- 
pany, Broadwater  Creek,  Stanthorpe  Dis- 
trict—No. 191,  pp.  15,  16,  39. 
Broken  Hill,  New  South  Wales— No.  190,  p. 

17. 
Broken   Hill,    South   Australiar— No.    181,   pp. 

16,  17. 
Broken  River,  Mackay  District^No.  181,  p.  12. 
Brookville     (late    Donnybrook),     Ravenswood 

Gold  Field— No.  183,  pp.  3,  6,  7,  8. 
Brooyar  Creek,  Wide  Bay  District— No.  179, 

p.  4. 
Buck  Reef,  Ravenswood  Gold  Field— No.  183, 

p.  5. 
Building  Stone,  Walli  Creek,  Mary  River— No. 

196,  pp.  3,  4. 
BuUi,  Now  South  Wales,  Coal  Analyses— No. 

180,  p.  26. 
Bull's  Creek— No.  177,  p.  23. 
Bull's  Creek  Opal  Field,  Grey  Range,  Kyabra 

Creek— No.  177,  p.  21. 
Bundaborg— No.  189,  p.  3. 
Bundanba  Creek— No.  194,  p.  56. 
Bung  Bung  Opal  Mine,  Stoney  Creek,  Kee- 
roonghoola Run — No.  177,  p.  27. 
Burko  and  Jenning's  Molybdenite  Claim,  Jeff's 
Camp  Workings,  Wolfram  Camp— No.  188, 
p.  10. 
Burketown— No.  180,  pp.  13,  14 
Burnett  District,  Gold  Workings  in  the  Perry 

Scrub— No.  184,  pp.  1-14 
Burnett  River— No.  179,  pp.  3,  4;  No.  184,  pp. 

5,  6 ;  No.  189,  p.  9. 
Burrum — No.  194,  p.  10. 
Burrum  Coal  Measures— No.  179,  p.  4. 
Burrum  District  Coal  Deposits— No.  190,  pp. 

14,  22,  24. 
Burrum  Sandstones — No.  179,  p.  5. 
Byerwin    Station,    Bowen    District— No.    181, 
p.  21. 

Cabbage-tree,  Gladstone  District— No.  194,  p. 

31. 
CadoU  Creek,  Kynuna  District— No.  177,  p.  38. 
Caircross  Manganese  Mine,  Calliope— No.  194, 

p.  45. 
Cairns— No.  190,  pp.  13,  29;  No.  192,  pp.  7, 

13 ;  No.  196,  p.  l4. 
Calamine  in  Quartz,  Beer  and  Dawson's  Gold 

Mining  Lease,  Yorke3'8  Gold  Field— No. 

179,  pp.  8,  14. 
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^Calcareous  and  Ferruginous  Rock,  Gommon- 

wealtb  Mine,  Degilbo — No.  185,  p.  6. 
Calcareous    Sandstone,     Batavia    River — No, 

180,  p.  8. 
Calcareous   Sandstone,    Bentinck   Island — No. 

180,  p.  15. 
Calcareous  Sandstones,  Mount  Lucy,  Chillagoe 

District— No.  196,  pp.  6,  7. 
Calcareous    Sandstone,     Sweer*s    Island — No. 

180,  p.  13. 
Calcareous   Sinter,    Silver    Spur,    Texas — No. 

191,  p.  36. 

Calcite,  Commonwealth  Mine,  Degilbo — No. 
185,  p.  6. 

Calcite,  Donnybrook  Reef,  Brookville — No. 
183,  p.  7. 

Calcite,  Little  River— No.  196,  p.  23. 

Calcite,  Moonmera  Copper  Mine — No.  195,  p. 
27. 

Calcite,  Mount  Biggenden  Mine — No.  194,  p. 
49. 

Calcite,  Ortt*s  Lease,  Yorkey's  Gold  Field- 
No.  179,  p.  14. 

Calcite,  Silver  Spur  Mines,  Texas— No.  191, 
p.  31. 

Calcite,  Stannage  Point — No.  194,  p.  12. 

Calcite,  Surprise  Lease — No.  179,  p.  14. 

Calcite,  Walla,  portion  856,  Gin  Gin  District- 
No.  189,  p.  6. 

Calcite  Crystals  with  Pyrites  Inclusion,  at 
(Jolden  Gate,  Croydon— No.  196,  p.  24. 

Calcium  Carbonate,  Hugftes'  Selection,  Silver 
Spur— No.  191,  p.  36. 

Caledonia  Tin  Mine,  Watsonville  District — No. 

192,  p.  20. 

Calgoa  Copper  Lodes — No.  179,  pp.  3,  13. 

Calgoa  Copper  Mine — No.  179,  p.  12. 

Calgoa  Creek,  Mary  River — No.  179,  pp.  3, 
4,  5. 

California  Creek,  Herberton  District — No.  192, 
pp.  14,  29. 

California  Creek  Tin  Lodes — No.  192,  p.  29. 

Callide  Coal  Field— No.  194,  p.  11. 

Oallide  Creek- No.  190,  pp.  14,  15. 

Calliope,  Gladstone  District — No.  194,  pp.  33, 
36,  38,  44. 

Calliope  River,  Gladstone  District — No.  194, 
p.  31;  No.  195,  p.  7;  No.  196,  p.  36. 

Cameron  (Walter  E.),  B.A.— 
Additions  to  the  Geology  of  the  Mackay  and 

Bo  wen  Districts — No.  181. 
Recent  Mining  Developments  on  the  Ravens- 
wood  Gold  Field.— No.  183. 
Sketch  Map  of  the  Walsh  and  Tinaroo  Mine- 
ral Field— No.  187. 
Wolfram     and     Molybdenite     Mining     in 

Queensland —  No.  188. 
Report  on   the  Herberton  Tin  Field  (with 
map)— No.  192. 

Campbell's  Gold  Reef,  Yorkey's  Gold  Field- 
No.  179,  p.  8. 

Canada— No.  190,  p.  22. 

Canadian  P.C,  Eungella  Gold  Field— No.  181, 
p.  19. 

Cania,  Gladstone  District — No.  194,  pp.  30,  31, 
35. 

Cania  Road— No.  194,  p.  27. 

Canindah,  Gladstone  District— No.  194,  p.  35. 


Canoe  Creek,  Cape  York  Peninsula — No.  180, 

p.  10. 
Cape  Bedford,  near  Cooktown — No.  180,  p.  14. 
Cape  Hillsborough — No.  180,  p.  7. 
Cape  York— No.  180,  pp.  7,  8. 
Cape  York  Peninsula — No.  177,  p.  8. 
Cape  York  Peninsula,  &c..  Report  on  a  Visit 

to  the  West  Coast  of— No.  180,  pp.  1-15. 
Carbon  Dioxide  Gas,  Silver  Spur  Mine,  Texas 

—No.  191,  pp.  29,  30. 
Carbonaceous  Slates — No.  179,  p.  4. 
Carbonate  of  Copper,  Knight  of  Gwyn,  Maro- 

dian  Field— No.  179,  p.  13. 
Carbonate   of   Copper,    Mount  Barker   Silver 

Mines— No.  181,  pp.  12,  16,  18. 
Carbonate  of  Copper,  Mount  Flora — ^No.  181, 

p.  11. 
Carbonate   of   Copper,    Silver    Queen    Mine, 

Stanthorpe— No.  191,  p.  24. 
Carbonate  of  Copper,  Walla,  portion  1033,  Gin 

Gin  District— No.  189,  p.  7. 
Carbonate   of   Copper,    White   Rocks   Copper 

Lease,  Marodian  Field— No.  179,  pp.  11, 12. 
Carbonate    of    Lead,    Mount    Barker    Silver 

Mines— No.  181,  pp.  15,  16. 
Carbonate   of   Lead   Ore,    Silver   Spur   Mine, 

Texas— No.  191,  p.  32. 
Carbonate  of  Lime,   Fitzroy  River — No.  190, 

p.  14. 
Carbonate  of  Lime,   Mortar  Island — No.  190, 

p.  14. 
Carbonate    Ore,    Commonwealth    Mine,    near 

Degilbo— No.  185,  p.  4. 
Carbonates,    Mineral    Lease    No.     16,    Perry 

Scrub— No.  184,  p.  13. 
Cardiff- No.  190,  p.  5. 

Carlyle*s  Opal  Mine,  New  Year's  Creek,  Opal- 
ton  District— No.  177,  p.  32. 
Carpentaria,  &c..  Some  Islands  of  the  Gulf  of 

—No.  180,  pp.  1-15. 
Carroll's   Wolfram   and   Bismuth   Claim,   Top 

Camp     Workings,     Wolfram     Camp— No. 

188,  p.  10. 
Cassiterite,     Beacroft's    Workings,     Sundown 

Mine,  Stanthorpe — No.  191,  p.  23. 
Cassiterite,    Great   Northern   Freehold   Mine, 

Herberton- No.  192,  p.  19. 
Cassiterite,  Gunn  and  Eli's  Claim,  Red  Rock 

Creek,  Stanthorpe — No.  190,  p.  21. 
Cassiterite,     Sundown     Copper    Mine,     Stan- 
thorpe—No.  191,  p.  22. 
Catfish  Hotel,   Catfish  Creek,   Gladstone  Dis- 
trict—No. 194,  p.  24. 
Catho  Waterhole,  near  Keoroonghoola  Creek 

—No.  177,  p.  30. 
Cawarral,  Rockhampton  District — No.  190,  pp. 

27,  28. 
Cawarral   Creek,   Rockhampton   District — ^No. 

190,  p.  10. 
Cement,  Goodman's  Flat— No.  177,  p.  20. 
Cement,  Quartpot  Creek — No.  191,  p.  14. 
Central  District— No.  196,  p.  21. 
Central  District  Coal  Fields— No.  194,  p.  11. 
Central  Mill  Tramline  Crossing— No.  189,  p.  6. 
Central  Queensland  Coal,  Notes  on — No.  190, 

pp.  3,  4,  5,  6. 
Central    Queensland    Coal    Syndicate's   Mine; 

Dawson  River — No.  190,  p.  3. 
Central  Queensland  Railway — ^No.  177,  p.  S3; 

No.  190,  p.  15. 
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Cerium  Oxide,  QueeniAand  Sand — No.  196,  p. 

13. 
Cervuitite,   Zealandia  Lease,   Yorkey's  Gold 

Field— No.  179,  p.  U. 
Ceylon  Thorianite— No.  196,  p.  13. 
Chalcedony,    Moonmera   Copper    Mines— No. 

196,  p.  27. 
Chalcopyrite,  Commonwealth  Mine,  Degrilbo — 

No.  185,  pp.  6,  7. 
Chalcopyrite,  Herberton  Tin  Field— No.  192, 

p.  9. 
Oialoopyrite,  Mudloo,  Marodian  District — No. 

179,  p.  14. 
Chalcopyrite,  Pine  Vale — No.  181,  p.  19. 
Chalcopyrite,  Silver  Queen  Mine,  Stanthorpc 

—No.  191,  p.  24. 
Chalcopyrite,   Silver  Spur  Mine,   Texas — No. 

191,  pp.  27,  29. 

Chalcopyrite,  Stannage  Point — No.  194,  p.  12. 
Chalcopyrite,    Sundown   Copper   Mine,    Stan- 

thorpe — No.  191,  p.  22. 
Chance  Gully,  Boyne  River — No.  194,  p.  25. 
Chance  Tin  Mine,   Watsonville  District — No. 

192,  p.  20. 
Charleville— No.  177,  pp.  9,  23. 

Chert,  K^pel  Bay  and  environs — No.  190,  p. 

10. 
Chert,  western  side  of  Mount  Lucy,  Chillagoo 

District— No.  196,  pp.  6,  7,  8. 
Cherty  Quartzite,  Talgai  Gold  Field— No.  186, 

p.  3. 
Childers— No.  184,  p.  6. 
Chillagoe— No.  192,  p.  7. 
ChiUagoe  District— No.   190,  pp.   29,  30;  No. 

196,  p.  6. 
Chillagoe  Railway  Line — No.  188,  pp.  3,  8,  11 ; 

No.  190,  p.  13;  No.  192,  p.  8. 
Chinaman's  Creek,  Tributary  of  Mary  Rivor — 

No.  196,  pp.  3,  5. 
Chippendale's  Shaft,  Mascotto  Opal  Mine — No. 

177,  p.  25. 
Chippendale's  Shaft,  Old  Mascotte  Mine— No. 

177.    (Plate  XVI.) 
Chlorite,    Donnybrook   Reef,    Brookvillo — No. 

183,  p.  7. 
Chlorite,  Stannage  Point — No.  194,  p.  12. 
Chlorite  Ore,  Vulcan  Tin  Mine,  Irvinobank — 

No.  192,  p.  9. 
Chloritic  Mica— No.  196,  p.  15. 
Chloritic  Rock,  Herberton  Tin  Field— No.  192, 

p.  9. 
Chloritic  Rook,  Irvinebank  District — No.  192, 

p.  21. 
Chowey,  Burnett  District — No.  184,  p.  6. 
Chowey  Reefs,  Degilbo— No.  188,  p.  4. 
CSirome  Ore,  Ipswich — No.  190,  p.  24. 
Chrome  Ore,  Keppel  Bay,  north-west  to  Marl- 
borough—No.  190,  p.  16. 
Chrome  Ore  Analysis — No.  190,  p.  16. 
Chromite,    Wyalda,    New   South    Wales— No. 

191,  p.  34. 
Chuwar,  Bundanba  Creek — No.  194,  p.  56. 
Cinnabar,  Lease  2682,  Kilkivan— No.  179,  p.  14. 
Claronoe  River,  New  South  Wales — No.  191, 

p.  11. 
Clare's  Consols,  Talgai— No.  186,  p.  13. 
Clare's    Open-out  (tin    workings),   near    Sun- 
down Mine— No.  191,  p.  23. 
GUBsification  of   the  Bowen    Beds — No.    181, 
^    p.  7. 


Classification  of  Rocks,  Maokay  District — No^ 

181,  p.  6. 
Ciastie  Rooks,  Mackay  District — No.  181,  p.  6. 
aay-No.  177,  pp.  9.  10.  15,  16. 
Clay,  Bull's  Crot^k  Opal  Field— No.  177,  p.  22. 
Clay,    Christie's   Tunnel,    Cook   District — No. 

180,  p.  26. 
aay.  Dee  River  -No.  190,  p.  9. 
Clay.    Exhibition   Opal   Mine.    Keo roonghocJa 

Run— No.  177,  p.  28. 
(;iay.    (ioldcn    (iate   Lease.    Talgai  -No.    186, 

p.  it. 
(Jlay,   Little  Wonder  Opal  Mino^— No.  177,   p. 

('lay.  Mascotte  Opal  Mine— No.  177,  p.  25. 
(^ay.  Old  Fiold  Opal  Workings,  Jundah — No. 

177,  p.  30. 
Clay,  Opalton  Opal  Field— No.  177,  p.  32. 
C.*lay.   Prido  of  the  ilills  Opal  Mine^-No.  177, 

p.  21. 
(Hay.    Shoopstation    (Vook    Opal    Workings — 

No.  177,  p.  20. 
(*lay,  Silver  Spur  Mino.  Texas— No.  191,  p.  30. 
Clay.   Walla,   portion  917.   Gin  Gin  District — 

No.  189,  p.  8. 
(nay  Schists,  Gin  Gin  District-No.  189,  p.  5. 
Clay  Schists.  Lancelot  Tin  Mine,  Newelton — 

No.  192.  p.  27. 
Clav  Schist,   P(^rry  Scrub- No.  184,  pp.  6,   7, 

9,  12. 
(Uay  Schist,   PA.   No.  24,  Porry  Scrub— No. 

*  184,  pp.  8,  10. 
(May  Schist,  Silver  Crown  Mine,  near  Silver 

Spur- No.  191,  p.  37. 
nay  Slate.  Australian  Roof,  Talgai— No.  186, 

pp.  11,  12. 
Clay  Slate,  Beer  and  Dawson's  Gold  Mining 

Lease.  Yorkey's  (iold  Mining  Lease — No. 

179,  p.  9. 
(nay  Slate,  Gibson's  Claim,  Talgai— No.   186, 

p.  13. 
(Uay  State,  Gladstone  Claim,  Talgai— No.  186, 

p.  13. 
Clay  Slate,   Golden   Gate  Loaso.  Talgai — No. 

186.  p.  6. 
(nay   Slate,   Iron  Oro  Deposit,   Silver  Spur — 

No.  191,  p.  37. 
Clay  Slates,  Keppel  Bay  and  Environs — No. 

190,  p.  10. 
Clay  Slate,    Monte  Christo,   Talgai— No.    186^ 

p.  4. 
(■lay   Slate,   (^,ue<Mi8lander   Mine,   Talgai — No. 

186,  p.  11. 
Clay  Slate.  Severn  River— No.  191,  p.  20. 
Clay  Slate,  Silver  Spur  Mine,  Texas— No.  191, 

pp.  27,  28,  29,  30,  31. 
Clay  Slate,  Walla,  portions  a56,  1033,  917,  1147, 

Gin  Gin  Districi^No.  189,  pp.  6,  7. 
Clay  Slate,  Young  Australia  Gold  Mine,  De- 
gilbo—No.  185,  p.  3. 
Clayey  Sandstone — No.  180,  pp.  10,  14,  15. 
Cnoncurry — No.  190,  p.  13. 
(Joal,  Admiralty  Tests  of  Dawson  and  Maoken- 

zie— No.  190,  pp.  3,  6. 
Coal,  Australian — No.  190,  p.  5. 
Coal,  Between  Scrubby  Creek  and  the  Pioneer,. 

Mackay  District— No.  181,  p.  9. 
Coal,  Black  Rock  Creek,  Mackay  District— No> 

181,  p.  8. 
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Coal,  Bluff  and  Dawson  and  Maoke(nzie — ^No. 

190,  p.  3. 
Goal,  Bonshaw,  near  Silver  Spur — ^No.  191,  p. 

35. 
Coal,   Byerwin  Station,   Bowen  District — No. 

181,  p.  21. 
Coal,  Central  Queensland,  Notes  on — No.  190, 

pp.  3,  4,  5,  6. 
Coal,    Christie's   Coal   Seam,    Cook  District — 

No.  180,  p.  26. 
Coal,   Constant  Creek,   Mackay  District — No. 

181,  p.  9. 
Coal,  Cook  District— No.  180,  p.  24. 
Coal,    Dawson   and   Mackenzie — No.    190,    pp. 

3,  6. 
Coal,  Fraser's  Creek,  near  Ashford,  New  South 

Wales— No.  191,  p.  35. 
Coal,  Moonmera  Range — No.  195,  p.  27. 
Coal,  Railway  Cutting,  Stewart's  Creek,  near 

Townsville— No.  196,  p.  18. 
Coal,  Waverley  Creek,   Styx  River — No.   194, 

p.  11. 
Goal,  West  Moreton— No.  190,  p.  17. 
Coal   Analysis,    Black    Rock   Creek,    Mackay 

District— No.   181,   p.  8. 
Coal  Analysis,  Byerwin  Station  Seam,  Bowen 

District— No.  181,  p.  21. 
Coal  Analysis,  Christie's  Workings,  Cook  Dis- 

rtiot— No.  180,  pp.  26,  27. 
Coal  Analysis,  Constant  Creek  Seam,  Mackay 

Districtr-No.  181,  p.  9. 
Coal   Analysis,   Hampden,    Mackay   District — 

No.  190,  p.  6. 
Coal  Analysis,  Mackenzie  Coal — No.  190,  p.  15. 
Coal  Analysis,  Stewart's  Creek  Seam — No.  196, 

p.  18. 
Coal  Analysis,  Styx  River — No.  190,  p.  15 :  No. 

194,  p.  11. 

Coal  Analysis,  Winton  Bore  Seams — No.  190, 

p.  15. 
Coal-bearing  Beds,    Constant  Creek,   Mackay 

District— No.  181,  pp.  9,  10. 
Cdal  Beds,  North  of  the  Pioneer  River — No 

181,  p.  5. 
Coal  Deposits.  Burr  urn  District — No.  190,  pp 

14,  24. 
Coal  Deposits,  Callide  Creek— No.  190,  pp.  14 

15. 
Coal  Deposits,  Dawson  River — No.  190,  pp.  14 

15. 
Coal  Deposits,  Ipswich  District — No.  190,  pp 

14,  17. 
Coal  Deposits,  Mackenzie  River — No.  190,  pp 

14,  15. 
Coal  Deposits,  Styx  River — No.  190,  pp.  14,  18 
Coal  Measures,  Burrum — No.  179,  p.  4. 
Coal  Measures,  Stanwell — No.  195,  p.  9. 
Coal  Mine,  Clermont— No.  190,  p.  18. 
Coal  Mines,  Darling  Downs  District — No.  190, 

p.  18. 
Coal  Mines,  Ipswich  District — No.  190,  p.  18. 
Coal  Mines,  Wide  Bay  District— No.  190,  p.  18. 
Coal  Seam,  Black  Rock  Creek,  Mackay  Dis- 
trict—No. 181,  pp.  5,  8. 
Goal  Seams,  Brannighan's  Bluff,  Cook  District 

—No.  180,  p.  26. 
Coal  Beams,  Guppy's  Tableland — ^No.  180,  p. 

25. 


Coal  Seams,  India  Head,  Coc^  District— No. 

180,  p.  25. 
Coal  Seams,   Laura  Railway  Crossing,   Cook 

District— No.  180,  p.  25. 
Coal  Seams,  Moonmera  Range,  south  of  South 

Peak— No.  195,  p.  16. 
Coal  Seams,  Puckley's  Creek,  Cook  District — 

No.  180,  pp.  24,  25. 
Coal  Seams,  Stack's  Creek,  Cook  District — ^No. 

180,  pp.  24,  25. 
Coal  Seam,  Winton  Bore — ^No.  190,  p.  15. 
Coal  Seam,  37|-Mile  Peg,  Cooktown  Railway 

—No.  180,  pp.  24,  25,  27. 
Cockle  Creek— No.  191,  pp.  22,  24. 
Coke— No.  196,  p.  20. 
Coke,  Burrum— No.  190,  pp.  22,  24. 
Coke,  Ipswich  District — No.  190,  pp.  17,  18. 
Coleman's   Cave   Opal   Mine,    Keeroonghoola 

Run— No.  177,  p.  29. 
Coleman  Range— No.  177,  p.  29. 
Colo— No.  179,  pp.  4,  5,  9. 
Colo  Creek,   Marodian  Gold  Field— No.   179, 

p.  9. 
Colo  Flat,  Marodian  Gold  Field^No.  179,  p.  8. 
Colo  Gold  Lease,  Marodian  Gold  Field — No. 

179,  pp.  9,  10,  13. 
Colorado,  U.S.A.— No.  190,  p.  19. 
Columbia  Tin  Mine,  Irvinebank  District — ^No. 

192,  p.  20. 
Comet   Tin    Mine,    Irvinebank   District — No. 

192,  p.  20. 
Commonwealth  Mine,  near  Degilbo — No.  185, 

pp.  4,  5,  6,  7. 
Commonwealth  Mine,  near  Degilbo — No.  186, 

p.  4.     (Plan.) 
Company's  Opal  Claim,  Kynuna — No.  177,  p. 

33. 
Compigne  Island,  P6rt  Curtis — No.  194,  p.  47. 
Condamine  River — No.  186,  pp.  3,  17. 
Conglomerate — No.  177,  p.  15;  No.  180,  pp.  9, 

25 ;  No.  181,  pp.  6,  7. 
Conglomerate,  Allan's    Ridge,    Walli    Creek, 

Mary  River — No.  196,  p.  4. 
Conglomerate,   Freestone  Creek — No.   186,   p. 

21. 
Conglomerate,  Gin  Gin  District — No.  189,  p.  5. 
Conglomerate,  Silver  Spur  District — No.  191, 

p.  27. 
Conglomerate,  Stannage  Point — No.  194,  p.  12. 
Conglomerate,    Warwick  and  Killarney  Rail- 
way Line — No.  186,  p.  19. 
Connor's  River,  Mackay  District — No.  181,  p. 

10. 
Constant  Creek,  Mackay  District — No.  181  pp. 

5,  9. 
Constitution  Hill,  Mount  Morgan — No.  194,  p. 

15. 
Conway's  Opal  Claim,  Opalton — No.  177,  pp. 

31,  32. 
Cook  District— No.  180,  p.  24. 
Cook  District,  Coal  Outcrop,  half  mile  north- 
west of  the  37|-Mile,  Cooktown  Railway — 

No.  180,  p.  26.     (Section.) 
Cook  District,  Strata,  37-Mile,  Cooktown  Rail- 
way-No. 180,  p.  25.     (Section.) 
Cook  District,  Tunnel  on  Coal  Seam,  37|-Mile, 

Cooktown  Railway,  Plate  XII.— No.  180, 

p.  26. 
Cooktown  Railway — No.  180,  pp.  24,  25. 
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Cooktown  Wolfram  Returns — No.  188,  p.  4. 
Coolgarra,  Herberton  District — No.  188,  p.  3; 

No.  192,  pp.  27,  28 ;  No.  196,  p.  14. 
Coolgarra  Tin  Company,  Return  Creek,  Her- 
berton District— No.  192,  pp.  14,  27. 
Coolgarra  Tin  Lodes,  Return  Creek,  Herber- 
ton District— No.  192,  pp.  13,  27. 
Cooper's   Creek,    Warwick   District — No.    186, 

p.  19. 
Coorooman — No.  194,  pp.  11,  22. 
Copper,    Commonwealth   Mine,    Degilbo — No. 

185,  pp.  4,  6,  7. 
Copper,  Mineral  Lease  No.  16,  Perry  Scrub — 

No.  184,  p.  13. 
Copper    (Native),    Mount   Mudloo,    Marodian 

District— No.  179,  p.  14. 
Copper,  Mudloo  Copper  Mines — No.  179,  pp. 

3,  10,  11. 
Copper,    Perry   Scrub,    Burnett  District — No. 

184,  p.  6. 
Copper,  Pikedale  Silver  Mine,  Stanthorpe  Dis- 

trici^No.  191,  p.  25. 
Copper,  Silver  Crown  Mine,  near  Silver  Spur 

—No.  191,  p.  37. 
Copper,  Silver  King  Mine,  near  Silver  Spur — 

No.  191,  p.  37. 
Copper,  Silver  Queen  Mine,  Stanthorpe — No. 

191,  pp.  24,  39. 
Copper,  Silver  Spur  Mine,  Texas — No.  191,  pp. 

28,  29,  33,  35. 
Copper,     Sundown    Copper    Mine,     Sundown 

Creek- No.  191,  p.  21,  22. 
Copper  Carbonates,  Lease  No.  1988,  Tinaroo 

District-No.  188,  p.  13. 
Copper   Carbonates,    Many   Peaks,    Gladstone 

District— No.  194,  p.  28. 
Copper    Carbonate,    Mineral    Lease    No.    16, 

Perry  Scrub— No.  184,  p.  13. 
Copper  Carbonates,  Quartz  Vein,  Walli  Creek, 

Mary  River— No.  196,  p.  4. 
Copper  Deposits,  Cloncurry — No.  190,  p.  13. 
Copper   Deposits  in    the   Breccia,    Moonmera 

Copper  Mines — No.  195,  pp.  19,  20. 
Copper  Deposits  in  Cupriferous  Sandstones  at 

Moonmera— No.  195,  pp.  23,  24. 
Copper    Deposits    in    the   Granitic    Rocks    at 

Moonmera   Copper   Mines — No.    195,    pp. 

2023. 
Copper    Glance,    Moonmera    Copper    Mines — 

No.  195,  p.  27. 
Copper  Lode,  Mount  Barker  Silver  Mines — 

No.  181,  pp.  15,  17. 
Copper  Lodes,   Mudloo— No.   179,   pp.   3,  12; 

Munna,  p.  12;  Thunder  Creek,  pp.  3,  12. 
Copper  Ore,  Biggenden  District — No.  185,  p.  5. 
Copper  Ore,  Mount  Barker — No.  181,  pp.  12, 

15,  16. 
Copper  Ore,  Mount  Flora,  Mackay  District — 

No.  181,  p.  10. 
Copper  Ore,  Pine  Vale,  near  Mirani,  Pioneer 

River— No.  181,  pp.  19,  20. 
Copper  Ore,  Texas  Copper  Mine — No.  191,  p. 

37. 
Copper    Ore    Assays,    Mount    Barker    Silver 

Mines— No.  181,  p.  17. 
Copper  Ore  Assay,  Sundown  Mine,  Sundown 

Creek,  Stanthorpe— No.  191,  p.  22. 


Copper  Oxide,  Five-mile  Creek,  Gladstone 
District— No.  194,  p.  27. 

Copper  Pyrites,  Horn  Island  Reefs — No.  180. 
pp.  17,  19. 

Copper  Pyrites,  Irvinebank — No.  192,  p.  21. 

Copper  Pyrites,  Lancelot  Mine,  Newelton  Dis- 
trict—No.  192,  p.  27. 

Copper  Pyrites,  Moonmera  Copper  Mines — 
No.  195,  p.  27. 

Copper  Pyrites,  Mount  Barker  Silver  Minee — 
No.  181,  pp.  13,  16,  17. 

Copper  Pyrites,  Mount  Flora  Lodes — No.  181, 
p.  11. 

Copper  Pyrites,  Silver  Crown  Mine,  near 
Silver  Spur— No.  191,  p.  37. 

Copper  Pyrites,  Sunset  Reef,  Ravenswood — 
No.  183,  p.  4. 

Copper  Pyrites,  White  Rocks  Copper  Lteese, 
Marodian  Field  -No.  179,  p.  12. 

Copper  Returns,  Mount  Flora  Ore— No.  181, 
p.  11. 

Copper  Yield,  Knight  of  Gwyn  Copper  Mine, 
Thunder  Creek,  Marodian  Field— No.  17», 
p.  13. 

Copper  Yield,  Louisa  Mine,  MarodiaJi  Dis- 
trict—No. 179,  p.  12. 

Copper  Yield,  Mount  Mudloo  Copper  Lease, 
Marodian  Field— No.  179,  p.  11. 

Copper  Yield,  Pine  Vale  Ore,  Maokay  District 
—No.  181,  p.  19. 

Copper  Yield,  Queen  of  the  West  Mine,  Maro- 
dian Field— No.  179,  p.  10. 

Copper  Yield,  Silver  Spur  Mine,  Texas — ^No. 

191,  p.  26. 

Copper    Yield,    White    Rock    Copper    Lease, 

Marodian  Field— No.  179,  p.  11. 
Costello  Creek,  Keeroonghoola  Run — No.  177, 

p.  29. 
Cox  Creek,   Cape  York   Peninsula — No.    180, 

p.  9. 
Cragg's  Opal  Mine,  Horse  Creek,  near  Opal* 

ton— No.  177,  p.  32. 
Crescent  Claim,  Kirk  Diggings,  Ravenswood— 

No.  183,  p.  11. 
Crescent  Creek,  Kynunar— No.  177,  p.  33. 
Cretaceous  Coals— No.  180,  p.  25. 
Cretaceous  Coals  of  the  Cook  District,  Report 

on   Recent  Prospecting  of  the — No.    180, 

pp.  24-27. 
Cretaceous  Rocks — No.  177,  pp.  8,  9. 
Cretaceous  Rocks  (Upper)— No.  180,  pp.  7,  •, 

24. 
Croydon— No.  190,  pp.  13,  29;  No.  196,  p.  23. 
Cruickshank's  Tunnel,  Colo  Gold  Mine,  Maro- 
dian Gold  Field— No.  179,  p.  9. 
Crushing  Mill   erected  on   Horn  Island — ^No. 

180,  p.  19.    (Plate  VIII.) 
Cryptocrystalline  Magnetite,  Iron  Island — ^No. 

194,  p.  10. 
Crystalline  Grains,  Herberton  Tin  Field — ^No. 

192,  p.  10. 

Crystalline   Limestone,    Glassford^    Gladstooe 

District— No.  194,  p.  29. 
Crystalline  Quartz,  Little  River— No.  196,   p. 

23. 
Crystallised  Haematite,   White  Rocks  Copper 

Lease,  Marodian  Field— No.  179,  p.  11. 
Crystallised   Quartz,   Broadwater  Creek — No. 

191,  p.  16. 
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Cservenicza,  Opal  Mines,  Hungary— No.  177, 

p.  33. 
"Cuckoo    Sandstone,"    Chippendale's    Shaft. 

Mascotte  Opal  Mine— No.  177,  p.  25. 
Cullen  Point,  Cape  York  Peninsula^No.  180 

p.  7. 
Cunnamulla  Mining  District— No.  177,  pp.  15, 

18. 

Cunnamulla  Opal  Mineral  Field— No.  177,    p. 

13. 
Cunnavalla  Creek,  near  Eromangar— No.  177, 

p.  23. 
Cunnavalla   Opal   Mine,   near   Little  Wonder 

Mine,  Eromanga^-No.  177,  p.  2A. 
Cupriferous  Gossan,  Silver  Crown  Mine,  near 

Silver  Spur— No.  191,  p.  37. 
Cupriferous  Sandstones,  Moonmera^-No.  195, 

p.  14. 
Cuprite,  Moonmera   Copper    Mines— No.  195, 

p.  27. 

Cuprite,  Munna  Mine.  Marodian  District- 
No.  179,  p.  14. 

Cuprite  Company,  Irvinebank,  Herberton  Dis- 
trict—No. 192,  p.  14. 

Cuprite  Company's  Mines,  Watsonville,  Her- 
berton Districtr-No.  192,  p.  15. 

Currajong  Creek,  Gin  Gin  District— No.  189, 
pp.  5,  8. 

Curtis  Island,  Keppel  Bay— No.  190,  pp.  10, 
27,  28. 

Cutting  out  Kernels,  Yowah  Opal  Fields— No. 
177,  p.  17.    (Plate  VI.) 


Dagworth  No.  1  Bore— No.  177,  p.  33. 

Dagworth  Station— No.  177,  p.  33. 

Daisy  Creek,  Rockhampton  District— No.  195, 

Dalesford,  Maryborough  District— No.  194,  p. 

50. 
Darling  Downs— No.  190,  p.  18;  No.  194,  p.  62. 
Dawes  Range— No.  194,  pp.  35,  36. 
Dawson  Coal — No.  190,  pp.  5,  14. 
Dawson-Mackenzie  Basin — ^No.  190,  p.  3. 
Dawson  and  Mackenzie  Coal — No.  190,  pp.  3, 

4,  5. 
Dawson   and  Mackenzie  Coal  Measures — No. 

180,  p.  7. 

Dawson  River— No.  190,  pp.  3,  14. 

Day  Dawn  Claim,  Eungella  Gold  Field— No. 

181,  p.  19. 

Dead  Cat  or  Mystery  Reef,  Horn  Island  Gold 
Field— No.  180,  p.  18.  [See  Geological  Re- 
port No.  112.) 

Deception  Creek,  Gladstone  District — ^No.  194, 

p.  28. 
Dee  River— No.  190,  pp.  7-9;   No.  194,  p.  15; 

No.  195,  p.  7. 
Dee  River  Nugge<H-No.  190,  p.  8. 
Deep  Creek,  Cook  District-No.  180,  p.  24. 
Degalgil  Creek,  Gladstone  District— No.  194, 

p.  27. 
Degilbo— No.  188,  p.  4;  No.  194,  pp.  49,  52. 
Degilbo  District,  Some  Manganese  Deposits  in 

th&— No.  189,  p.  3. 
Degilbo  Manganese  Deposits— No.  189,  p.  9. 
Degilbo  Railway  Station— No.  185,  p.  4. 
De  Lazra*8  Opal  Mine,   Stoney  Creek,   Kee- 

roonghoola  Run— No.  177,  p.  27. 


Desert  Sandstone— No.  177,  pp.  8,  9,  10,  15, 
18,  19 ;  No.  180,  pp.  7,  8,  9,  10,  15,  24,  25 ; 
No.  181,  pp.  6,  7. 
Desert   Sandstone,    Kynuna   Opal  Field — No. 

177,  p.  32. 
Desert  Sandstone  (?),    Little   River — No.   196, 

p.  23. 
Desert  Sandstone,   Lushington   Mines.   Paroo 

Mining  District— No.  177,  p.  21. 
Desert    Sandstone,    McGregor's     Range — ^No. 

177,  p.  24. 
Desert  Sandstone,    Pride  of    the    Hills  Opal 

Mine— No.  177,  p.  20. 
Desert  Sandstone,  Scotchman  Mine,  Keeroon- 

ghoola  Run— No.  177,  p.  26. 
Details  of  Plant  in   Wet  Process  of  Coppei 

Extraction— No.  193,  pp.  24-27. 
Devonian  Limestone,  Yaamba,  Rockhamptox 

—No.  190,  p.  27. 
Diamantina  River — No.  177,  p.  32. 
Diamonds,  Broadwater  Creek,  Stanthorpe  Dis 

trict— No.  191,  p.  16. 
Dickson  and  Hansen's  Wolfram  Claim,  Lappi 

Lappa — No.  188,  p.  12. 
Diglum   Creek,    Gladstone  District — ^No.   194 

p.  34. 
Dimbulah  Station,  Chillagoe  Railway  Line- 
No.  188,  p.  8. 
Diorite— No.  179,  pp.  4,  5,  6,  7,  8,  9;  No.  181 

pp.  5,  6;  No.  183,  pp.  7,  9. 
Diorite,  Manganese  Area,  Gladstone  District- 
No.  194,  p.  36. 
Diorite,  Moonmera — ^No.  195,  p.  12. 
Diorite,  Morning  Star  Reef,  Elirk  Diggings- 
No.  183,  p.  9. 
Diorite,    Walli    and    Chinaman's    Creek — Nc 

196,  p.  3. 
Diorite  Dykes,  Alma  Creek — No.  194,  p.  18. 
Diorite  Dykes,  Big  Hill  District,  Talgai— Nc 

186,  p.  10. 
Diorite  Dykes,   Black  Rock  Creek — No.  181 

p.  8. 
Diorite  Dykes,   Herberton  District — No.   19S 

p.  11. 
Diorite  Dykes,  Kirk  Reefs,  Ravenswood — N< 

183,  p.  9. 
Diorite  Dykes,  Silver  Spur  Mine,  Texas — ^N( 

191,  p.  27. 
Diorite  Formation,  Sisters  Reef,  Kirk  Digging 

—No.  183,  p.  10. 
Disposal  of  Queensland  Opal — ^No.  177,  p.  11. 
Dixon  (Russell) — 
Index  No.   3  to  Names  of  Places,   Mine 
Reefs,    &c.,    occurring   in    the    Geologici 
Survey  Reports,  Queensland — Nos.  177  1 
196,  inclusive. 
Dolomite,  Moonmera-Moongan  Railway  Ou 

tings— No.  195,  p.  27. 
Dombro's  Silver  Lode,  Parish  of  Marodian- 

No.  179,  p.  9. 
Donnybrook    (now    Brookville),    Ravenswoc 

Gold  Field— No.  183,  pp.  3,  6,  7,  8. 
Donnybrook  Reef,  Brookville,  Ravenswood- 

No.  183,  p.  7. 
Dredging,  Tin  Mining,  Stanthorpe  District 

No.  191,  pp.  11-19. 
Dry  Creek  Smelting  Works,  South  Australiar 

No.  181,  pp.  14,  16. 
Dry  River,  Herberton  District— No.  190,  p.  1 
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Dubriok  Opal  Mines,  Hungary— No.  177,  p.  86. 
1>uok  Oeek— No.  177,  pp.  19,  20. 
Duck  Creek  Opal  Field,  Paroo  Mineral  Dis- 
trict—No. 177,  p.  19. 
Duke  Group  of  Islands,  near  St.  Lawrence — 

No.  19Q,  p.  23;  No.  194,  p.  9. 
Dumareeque  River,   Stanthorpe  District — No. 

191,  p.  25. 
Dundoo  Station— No.  177,  pp.  19,  20. 
Dunn's  Gully,  Talgai— No.  18B,  p.  4. 
Dunstan  (B.).  F.G.S.— 
Records. — No.  1. 
I. — Notes    on    the    Testing    of    Central 

Queensland  Coal. 
II. — Notes    on    the    Occurrence   of    Gold 
Nuggets  at  the  Dee  Riyer,  near  Mount 
Morgran. 
III.<^Phosphat»-bearii^     Rocks     in     the 

Rockhampton  District. 
IV. — The   Iron   Bonus  CommiseioA — Evi- 
dence in  Queensland. 
V. — Notes  on  Asbestos  in  the  Rockhamp- 
ton District. 
VI. — Notes  on  the  Geological  History  of 

Keppel  Bay. 
VII. — Oriental  Rubies  in  the  Tate  River, 
near  Chillftgoe— No.  190. 
Moonmera  (near  Mount  Morgan) :  Its  Mine- 
rals and  Copper  Mines,  and  a  Study  of  its 
Rock  Formations,   with   2   maps  and   19 
plates— No.  195. 
Records. — No.  2.  , 

I. — Gold  Deposits  near  Mount  Ubi,  wast 

of  the  Blaokall  Range* 
II. — ^The  Ironstone  of  Mount  Lucy,  Chilla- 

goe  District. 
III. — ^Testing  Samples  for  Prospectors. 
IV. — Monazite  in  Queensland. 
V. — ^A  Soil  Survey  for  Queensland. 
VI. — Boring  for  Coal  near  Townsville. 
VII.— The  Testing  of  Queensland  Coals. 
VIII. — Mineral      Notes.  —  Agate,      Little 
River;   Gypsum  Twin   Crystals,   Suka- 
iunda;  Tellurides  of  Grold,   Silver,   and 
Lead  at  Gympie;  Caloite  Crystals  with 
Pyrites  Inclusions,  Croydon. 
Durham  Mine,  near  Eukalunda — No.  196,  p. 

23. 
Duyphen  Point,   Cape  York  Peninsula^-No. 

180,  pp.  8,  12. 
Dyson's  Opal  Mine,  Jundah  Distric^r— No.  177, 
p.  31. 


Eastern  Lode,  Great  Northern  Freehold  Tin 

Mine,  Herberton — No.  192,  pp.  17,  18. 
Eclipse  'nn  Mine,  Eureka  Creek  District— No. 

192,  pp.  24,  25. 
Edith  Copper  Lode,  near  Pine  Vale— No.  181, 

p.  20. 
Electrolytic  Extraction  from  the  Ore  in  Wet 

Process   of   Copper   Extraction — No.    193, 

p.  34. 
Elvan  Dykes,  Herberton  District — ^No.  192,  pp. 

9,  11,  17,  18. 
Embley  River,  Cape  Y<wk  Peninsula— No.  180, 

pp.  7,  8,  9. 
Emerald— No.  177,  p.  38. 
Emu  Creek,  Herberton  District— No.  188,  p.  12. 


Emu  Creek  Opal  Workings,  near  Duck  Creek 

—No  177,  p.  20. 
Emu  Park,  Rockhampton— No.  190,  p.  10;  No. 

194.  p.  22. 
Emuford,  Walsh  and  Tinaroo  Districts,  North 

Queensland. — No.  196,  p.  14. 
Endeavour  River,  Gooktown — No.  180,  p.  di. 
Endeavour  Strait,  Cape  York  Peninsula — No. 

180,  p.  16. 
Endeavour    Valley,    Cooktown    District — No. 

180,  p.  25. 
England— No.  188,  p.  5 ;  No.  190,  pp.  5,  19. 
Bnright's  Wolfrun  Claim,  Lappa  Lappa — "Ho. 

188,  p.  12. 
Epidote,  Alma  Cteek— No.  194,  p.  18. 
Epidote,  Graoemere — No.  194,  p.  14. 
Bpidote,  Stannage  Point — No.  194^  p.  12. 
Epidote  in  Diorite,  Yorkey's  Surprise  Lease — 

No.  179,  p.  14. 
Erin's  Hope  Reef,  Brookvillo,  Ravenswood — 

No.  188,  pp.  7,  8. 
EIromanga — No.  177,  p.  7. 
Erounghoola,   Keroongooloo  or  Kyabra  Opal 

Fields— No.  177,  p.  28. 
Fjrubescite,  Filly  Flat.  Marodian  Distriei— No. 

179.  p.  14. 
Eruptive  Rocks,  Stewart's  Creek,  near  Towns- 
ville—No.  196,  p.  18. 
Escape  Inlet,  Cape  York  Peninsula — No.  180, 

p.  9. 
Eflk,  Ipswich  District — No.  194,  p.  66. 
Esperanza  Opal   Mines,    Mexico — No.    177,    p. 

33. 
Etheridge,  junr.   (R.) — 
Records  No.  1 — 

On  the  Occurrence  of  the  Genus  HalptiigM 
in  the  Palteozoio  Rocks  of  Queensl^pd, 
and  its  Geological  Significance — No.  190. 
Eton,  Mackay— No.  18>,  p.  10. 
Eukajunda— No.  196,  p.  23. 
Eulo— No.  177,  pp.  15,  19. 
Eumundi — No.  196,  p.  3. 
Eungella  Gold  Field— No.  181,  pp.  18,  19. 
Eureka  Creek,    Herberton   District-No.   192, 

pp.  7,  14,  15,  24,  25,  26. 
Europe— No.  189,  p.  20. 
Ebchibition  Opal  Mine,  Keeroonghoola  Run — 

No.  177,  B.  28. 


Facing  Island,  Keppel  Bay— No.  190,  p.  10. 
Favosites  Point,  Hunter  Island — ^No.  194^  p.  21. 
Federation  Group  of  Tin  Mines,  Watsonville 

Tin  Mine-No.  192,  p.  20. 
Felsites,  Little  River— No.  196,  p.  23. 
Folsites,  Mackay  District— No.  181,  pp.  6,  9. 
Felsites,  Moonmera — No.  195,  pp.  11,  12. 
Felsitio  Dykes— No.  179.  pp.  5,  7,  8. 
Felsitic   Volcanic  Rock,   Monte  Cristo  Reef, 

Talgai— No.  186,  p.  4. 
Felspar— No.  179,  pp.  11,  12 ;  No.  196,  p.  15. 
Felspar,  Donnybrook  Reef,  Brookville,  Ravene- 

wood— No.  183,  p.  7. 
Felspar,  Herberton  District — ^No.  192,  p.  9. 
Felspar,  Horn  Island— No.  180,  pp.  16,  19. 
Felspar,  Pleasant  Lode,  Alma  Qreek— No.  194, 

p.  18. 
Felspar.  Quartpot  Creek— No.  191,  p.  14. 
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J^ebpar  Crystals,  Tinaroo  District — No.  188,  p. 

12. 
Felspatbic  Granite,  Band  of  Hope  Reef,  Horn 

Island— No.  180.  p.  18. 
Fefetone  Dyke,  Mount  Barker  Silver  Mines — 

No.  181,  p.  13. 
Fermoj  Station— No.  177,  p.  31. 
Ferro-Molybdenum — No.  18ft>  p.  5. 
Ferro-Tungsten — No.  188,  p.  5. 
Flerriiiginous     Andesite     Tuffs,     portion     856, 

Walla,  Gin  Gin  District— No.  18»,  p.  6, 
Ferruginous    Opal,    Yowah    Opal    Field — No. 

177,  p.  16. 
Ferruginous  Red  Oxide  of  Copper  (Tile  Ore), 

Mount  Barker  SiWer  Mines — No.  180,  p. 

16. 
Ferruginous  Sandy  Clay,  Batavia  River — No. 

18a,  p.  a 
Ferruginous  Sandy  Clay,  Junction  of  Hay  and 

Embley   Rivers,    Cape   York   Peninsula — 

No.  180,  p.  8. 
Ferruginous    Sandstone,    Batavia   River — No. 

180,  pp.  7,  10. 
Fenruginovis  Sandstone,  Bentinck  Island — No. 

180,  p.  15. 
F«miginoiis    Sandstcmes,    Mackay    District — 

No.  181,  p.  6. 
Ferruginous  ^ates,  Keppel  Bay  and  environs 

—No.  190,  p.  10. 
Fibrous  Gypsum — ^No.  177,  p.  16. 
Fiery  Cross  Opal  Field,  Paroo  Mineral  Field- 
No.  177,  p.  1». 
Filly  Flat,  Mineral  Selection  No.  1882,  Maro- 

dian  District— No.  179,  p.  14. 
Fitzroy  River— No.  180,  p.  10;  No.  190,  pp.  14, 

27,  28;  No.  194,  pp.  11,  14,  22;  No.  196, 

p.  7. 
Fiflh  Ponds  Gamp,  Keeroonghoola  Run — No. 

177,  p.  28. 
FiTe-mile  (or  Callide)  Copper  Mines,  Gladstone 

District— No.  194,  pp.  27,  35. 
Fletcher's  Wolfram  Claim,  Top  Camp  Work- 
ings, Wolfram  Camp — No.  188,  p.  11. 
**  Flint  Band"— No.  177,  p.  19. 
Flori's  Find,  Perry  Scrub,  Burnett  District — 

No.  184,  pp.  6,  9,  10. 
Fluoride,  Herberton  Tin  Field— No.  192,  p.  10. 
Fluospar,  Herberton  Tin  Field— No.  192,  p.  9. 
Fort  Hill  Opal  Workings,  Keeroonghoola  Run 

—No.  177,  p.  38. 
Fossil     Olossopteris,     Stewart's     Creek,     near 

Townsville— No.  196,  p.  19. 
Fossils  (Marine)— No.  190,  p.  9. 
Fossils,    Gigoomgan— No.    179,    p.    4;    Mount 

Urah,  p.  4. 
Fossils     (Per  mo-Carboniferous),     Silver     Spur 

Di«trictr-No.  191,  p.  27. 
Fossil   Remains,    Gin   Gin   District— No.   189, 

pp.  5,  6. 
Four-mile  Creek,  on  Border — No.  191,  pp.  17, 

39. 
Four-mile  Creek,  Cania — No.  194,  p.  35. 
Four-mile  Creek,  Rockhampton  District— No. 

195,  pp.  7,  8. 
Four-mile  Creek,  Walsh  River,  Herberton  Dis- 
trict—No. 188,  p.  8. 
Four-mile  Opal  Workings,  Yowah  Opal  Field 

—No.  177,  p.  18. 


Fowler  Island,  Gulf  of  Carpentaria — ^No.  180, 

p.  15. 
Freehold  Lode,    Newelton   District — ^No.   192, 

p.  27. 
Freestone  Creek,  Warwick  District — ^No.  186, 

p.  19. 
Friday  Creek  or  Gully,  Keeroonghoola  Run — 

No.  177,  p.  28. 
Friday  Gully,  Talgai— No.  186,  pp.  4,  11. 
Friday  Opal    Mine,    Friday    Creek  or  Gully, 

Keeroonghoola  Run — No.  177,  p.  28. 
Funnel  Creek,  Mackay  District — Now  181,  p.  10. 


Gabbro,  Alma  Greek — No.  194,  p.  18. 

Gayndah  District — No.  194,  p.  49. 

Galena,   Beer  and  Dawson's  Reef,   Yorkey's 

Gold  Field— No.  179,  p.  8;  Dombro's  Silver 

Lode,  parish  of  Marodian,  p.  9. 
Galena,  Crescent  Claim,  Kirk  laggings — ^No. 

183,  p.  11. 
Galena,  Herberton  Tin  Field— No.  198,  p.  9. 
Galena,  Horn  Island — ^No.  180,  p.  17. 
Galena,  Hunter  Island — No.  194,  p.  21. 
Galena,  Irvinebank — No.  192,  p.  21. 
Galena,    Moonmera  Copper   Mines — No.   196, 

p.  27. 
Galena,  Mount  Barker  Silver  Mines — ^Nb.  181, 

pp.  12,  13,  14.  15. 
Galena,  P.A.  No.  24,  Perry  Scrub— No.  184, 

p.  8. 
Galena,  Sunset,  Ravenswood — No.  188,  p.  4. 
Galena,  Silver  Crown  Mine,  near  Silver  Spur — 

No.  191,  p.  37. 
Galena,  Silver  Queen  Mine,  Stanthorpe — ^No. 

191,  p.  24. 
Galena,  Silver  Spur  Mine,  Texas — ^No.  191,  pp. 

27,  29. 
Galena,  Triad  Gold  Mining  Lease,  Yorkey's 

Gold  Field— No.  179,  p.  7. 
Galena,    Welcome  Claim,   Horn   Island — ^No. 

180,  p.  19. 
Gap  Opal  Mine,  Keeroonghoola  Run — ^Nob  177, 

p.  28. 
Gardner's  Manganese  Mine,  Calliope— No.  194, 

pp.  45,  46. 
Garnet,    Filly    Flat,    Marodian    District — No. 

179,  p.  14. 
Garnet,  Mount  Ruby — ^No.  179,  p.  14. 
Garnet,  Munna  Mine,  Marodian  District — No. 

179,  p.  14. 
Garnet,  "The  Rocky,"  Tate  River,  near  Chil- 

lagoe — No.  190,  p.  29. 
Garnet,  Yorkey's  Surprise — No.  179,  p.  14. 
Garnetiferous  Calcite,  Mount  Grim,  Gladstone 

District— No.  194,  p.  24. 
Garnetiferous     Epidote-bearing     Slate,     Tar- 

ginnie,  Gladstone  District — No.  194,  p.  23. 
Garnet  Crystals,  Mount  Lucy — No.  196,  p.  7. 
Garnet  Rook— No.  179,  pp.  12,  14. 
Garnet  Rock,  Glassford,  Gladstone  District — 

No.  194,  p.  19. 
Garnet  Rock,  Mount  Lucy,  ChiUagoe  District 

—No.  196,  pp.  6,  7,  8. 
Gatoombe  Head,  Gladstone  District— No.  194, 

p.  36. 
Gem   Opal    Mine,    Keeroonghoola   Run — No. 

177,  p.  25. 
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General  Grant  Reef,  Ravonswood  Gold  Field 

—No.  183,  pp.  5,  6. 
Geological   Features   of  Moonmera — No.   195, 

pp.  8-17;   Granitic  Rocks,   pp.  9-11;  Fel- 

sites,  pp.  11,  12;  Diorite,  p.  12;  Breccia, 

pp.  13,  14;  Cupriferous  Sandstones,  p.  14; 

Mesozoic  Coal  Measures,  pp.  15, 16 ;  Recent 

Deposits,  p.  16. 
(ieorgetown— No.  196,  pp.  6,  23. 
Germany— No.  185,  pp.  6,  7;  No.  190,  p.  20; 

No.  192,  p.  15. 
Gibb's   Creek,    Irvinebank   District — No.    192, 

p.  20. 
Gibson's  Claim,  Talgai— No.  186,  p.  13. 
Gigoomgan — No.  179,  pp.  4,  14. 
Gilbert  Riror,  Gulf  of  Carpentaria — No.  180, 

p.  12. 
Gillian's  Wolfram  and  Bismuth  Claim,  Jeff's 

Camp     Workings,    Wolfram     Camp — No. 

188.  p.  9. 
Gin  Gin,  Maryborough  District— No.  184,  pp. 

6,  7,  14;  No.  189,  pp.  3-8;  No.  194,  p.  52. 
Gin  Gin  Manganese  Deposits — No.  189,  p.  5. 

(Plan.) 
Gin  Gin  Railway  Station— No.  189,  p.  3. 
Gladstone— No.  190.  p.  27;  No.  194,  pp.  10,  11. 
Gladstone  Claim,  Talgai— No.  186,  pp.  18,  14. 
Gladstone  District— No.  190,  p.  24;  No.  194, 

pp.  23-48. 
Gladstone  Opal  Mine,  Keeroonghoola  Run — 

No.  177,  p.  25. 
Gladstone    P.C,    Eungella    Gold    Fieldr-No. 

181,  p.  19. 
Gladstone  Reef  Workings,  Talgai— No.  186,  p. 

13.    (Plan.) 
Glassford,  (Jladstono  Dintrict— No.  194,  p.  28-30, 

35. 
Glassford  Creek,  Gladstone  District — No.  190, 

p.  24:  No.  194,  pp.  28,  35. 
Glen  Linedale,  lierberton  District — No.  192,  p. 

14. 
(ilen  Prairie  Run,  Rockhampton  District — ^No. 

190,  p.  26. 
(ribber  II0I08,   near  Jundah  Opal  Field — No. 

177,  p.  31. 
(iold,  Broatlwator  Creek-  No.  191,  p.  16. 
(iold.    Commonwealth    Mine,    near   Dogilbo— 

No.  185,  pp.  4,  6. 
(rold,  East  of  Mount  Scott,  Rockhampton  Dis- 
trict—No.  195,  pp.  17,  27. 
Gold,   Dct>  River,   near  Mount  Morgan—No. 

190,  pp.  7-9. 

(iold,  Dunn's  Gully,  Talgai  -No.  186.  p.  4. 

(fold.  Four-mile  Creek,  Rockhampton  Dis- 
trict—No. 195,  pp.  17,  27. 

Gold,  Mount  Sturt,  Warwick  Districts -No. 
186,  p.  20. 

Gold,  North  Peak  and  Middle  Peak,  Moon- 
mera Range — No.  195;  pp.  17,  27. 

Gold,  Perry  Scrub,  Burnett  District-No.  184, 
p.  6. 

Gold,  Pikedale  Silver  Mine,  Stanthorpe  Dis- 
trict—No. 191,  p.  25. 

Gold,  Quartz  Vein,  Walli  Creek— No.  196,  p.  4. 

Gold,    Silver    Queen    Mine,    Stanthorpe — No. 

191,  p.  24. 

Gold,  Silver  Spur  Mine,  Texas — No.  191,  pp. 
28,  29,  SO,  S3,  34,  35. 


Gold,  Sundown  Copper  Mine,  Sundown  Creek^ 

Stanthorpe— No.  191,  p.  22. 
Gold,  Talgai  Gold  Field— No.  186.  p.  3. 
Gold,  Yorkey'.s  Paddock— No.  179,  p.  3. 
Gold     Assay.     Lake     View     Consols     Lease, 

Yorkey'8  Gold  Field— No.  179,  p.  8. 
Gold   Assays,    Mount  Sturt  Stone,    Warwick 

District^No.  186,  p.  20. 
Gold  Assays,  Perry  Scrub  Workings,  Burnett 

Districl^No.  184,  pp.  8,  9,  10,  11,  12,  la 
Gold-bearing  Leader,  Munna  Mine — No.  179, 

p.  12. 
Gold  Deposits  near  Mount  Ubi,  west  of  the 

Blackall  Range— No.  196,  pp.  3-5. 
Gold  Nugget  Cast,  Dee  River— No.  190,  p.  8. 
Gold  Percentage— Altaite  Telluride — No.   196, 

p.  24. 
Gold  Percentage — Hessite  Tellurite — No.   196, 

p.  24. 
Gold  Yield,  Australian  Reef,  Talgai— No.  186, 

p.  12. 
Gold  Yield,  Big  Hill  Lease,  Talgai— No.  186. 

pp.  9,  10. 
Gold  Yield,  Donnybrook  Reef,  from  a  Crush- 
ing—No. 183,  p.  8. 
Gold  Yield,   Erin's  Hope  Reef,   Brookville— 

No.  183,  p.  8. 
Gold  Yield,  General  Grant  Reef,  Ravenawood 

—No.  183,  p.  5. 
Gold  Yield,  Gibson's  Claim,  Talgai— No.  186, 

p.  18. 
Gold  Yield,  Highland  Mary  Reef,  Normanby 

Goldfield,  Bowen  District — ^No.  181,  p.  20. 
Gold  Yield,  Himalaya  Reef,   Kirk  Diggings, 

Ravenswood — No.  18S,  p.  10. 
Gold   Yield   (alluvial   and   quartz,    1894-1900), 

Horn  Island  Goldfield— No.  180,  p.  16. 
Gold   Yield.    Lady   Norman    Mine,    Eungella 

Gold  Field— No.  181,  p.  19. 
Gold  Yield.  Louisa  Mine,  Talgai — No.  186,  p. 

17. 
Gold  Yield,  Monte  Christo  Mine,  Talgai— No. 

186,  p.  5. 
Gold  Yield,    Morning   Star   Reef,    Kirk   Dig- 
gings—No. 183.  pp.  9,  10. 

Gold  Yield,  No.  4  Quartz  Vein,  Allan's  Mine, 
Allan's  Ridge,  Walli  Creek,  Mary  River — 
No.  196,  p.  5. 

Gold  Yield,  Perseverance  Reef,  Normanby 
(3()ld  Field,  Bowen  District— No.  181,  p. 
20. 

Gold  Yield.  Possession  Island— No.  180,  p.  21. 

Gold  Yield,  Prince  of  Wales  Mine,  Talgai— 
No.  186,  p.  18. 

Gold  Yield,  Prospecting  Area  No.  24,  Perry 
Scrub— No.  184,  p.  8. 

Gold  Yield,  Prospecting  Area  No.  35,  Perry 
Scrub— No.  184,  p.  11. 

Gold  Yield,  Queenslander  Reef,  Big  Hill,  Tal- 
gai—No.  186,  p.  11. 

Gold  Yield.  Saint  Patrick  P.C,  Talgai— No. 
186,  pp.  15,  16. 

Gold  Yield,  Saint  Patrick  North  Qaim,  Tal- 
gai—No.  186,  p.  16. 

Gold  Yield,  Shelmalier  Reef,  Ravenswood — 
No.  183,  p.  6. 

Gold  Yield,  Silver  Spur  Mine,  Texas— No.  IW, 
p.  26. 
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Gold  Yield,   Sunset  Reef,  Ravenswood  Gold 

Field— No.  183,  pp.  3,  4. 
Gold  Yield,  Welcome  Dick,  Normanby  Gold 

Field,  Bowen  District— No.  181,  p.  20. 
Gold   Yield,    Young   Australian    Gold    Mine, 

Degilbo— No.  185,  p.  4. 
Gold  Yield,  Yorkey  Gold  Field— No.  179,  pp. 

6,  7,  9. 
Golden  Gate  Lease,  Talgai  Gold  Field— No. 

186,  pp.  4,  5,  6. 
Golgonda  Opal  Mine,  Dundoo  Run— No.  177, 

p.  20. 
Goodman's  Flat,  near  Duck  Creek— No.  177, 

p.  20. 
Gordon  River.  Tasmania— No.  190,  p.  31. 
Gossan  Ore,  Big  Hill  Lease,  Talgai— No.  186, 

p.  9. 
Gossan,  Hunter  Island— No.  194,  p.  21. 
Gossan  Ore,  Knight  of  Gwyn  Copper  Mine, 

Marodian  Distric<H-No.  179,  p.  13. 
GrOBsan  Ore,  Many  Peaks,  Bompa — No.  194,  p. 

28. 
Gossan,  Mineral  Lease  No.  16,  Perry  Scrub — 

No.  184,  p.  13. 
Gossan  Ore,  Mount  Barker  Silver  Mines — No. 

181,  p.  15. 
Gossan  Ore,  Mount  Flora — No.  181,  p.  11. 
Gossan  Ore,   Mount  Mudloo  Copper  Lease — 

No.  179,  p.  11 ;  Louisa  Copper  Mines,  p.  12. 
Gossan,  Silver  King  Mine,  near  Silver  Spur — 

No.  191,  p.  37. 
Gossan   Ore,    Silver   Spur    Mine,    Texas — No. 

191,  pp.  27,  28,  29,  31,  32. 
Gossan,  Texas  Copper  Mine — No.  191,  p.  37. 
Gossan    Formation,    Talgai    Gold    Field — No. 

186,  p.  3. 
Gossan  Yield,  Silver  Spur  Mine,  Texas — No. 

191,  p.  28. 
Gracemere,    Rockhampton   District — No.    194, 

p.  14. 
Granite— No.  179,  pp.  4,  5,  11,  12 ;  No.  180,  pp. 

7,  10,  16,  17,  18,  25,  27 ;  No.  181,  pp.  5,  9, 

10,  19,  21 ;  No.  196,  p.  15. 
Granite,  Alma  Creek — No.  194,  p.  18. 
Granite,  Broadwater  Creek — No.  191,  p.  15. 
Granite,    Brookville,    Ravenswood — No.    183, 

pp.  6,  7. 
Granite,  Commonwealth  Mine,  near  Degilbo — 

No.  185,  pp.  5,  6. 
Granite,   Constitution  Hill,   Mount  ^Morgan — 

No.  194,  p.  15. 
Granite,  Eastern  Lode,  Great  Northern  Free- 
hold, Herberton— No.  192,  pp.  18,  19. 
Granite,  Eumundi — No.  196,  p.  3. 
Granite,    Glassford,    Gladstone    District.— Xo. 

194,  p.  28. 
Granite,  Herberton  Tin  Field— No.  192,  pp.  8, 

9,  10,  11,  17,  18. 
Granite,  Moonmera — No.  195,  pp.  9,  11. 
Granite,  Morning  Star  Reef,  Kirk  Diggings- 
No.  183,  p.  9. 
Granite,    Mount    Grim,    Gladstone    District — 

No.  194,  p.  24. 
Granite,  Mount  Lucy,  Chillagoe  District^ — No. 

196,  pp.  6,  7. 
Granite,  Mount  McDonnell,  Stanthorpe — No. 

191,  p.  22. 
Granite,  Perry  River— No.  184,  p.  7. 
Granite,  Quartpot  Creek— No.  191,  p.  14. 

B 


Granite,    Red   Rock   Creek,    Stanthorpe— No. 

191,  pp.  20,  21. 
Granite,   Reed's  Creek,   Herberton  Districft— 

No.  192,  p.  29. 
Granite,  Severn  River— No.  191,  pp.  10,  20,  22. 
Granite,    Smith's    Creek    Tin    :Mine,    Mount 

Garnet^No.  192,  p.  29. 
Granite,  Sisters  Reef,  Kirk  Diggings— No.l83, 

pp.  10,  11. 
Granite,  Sundown  Creek,  Stanthorpe — No.l91, 

pp.  22.  23. 
Granite,  Top  Camp  Workings,  Wolfram  Camp 

—No.  188,  pp.  10,  11. 
Granite,    Walli    and    Chinaman's   Creek— No. 

196,  p.  3. 
Granite,  Wolfram  Camp,  Hodgkinson  District. 

—No.  188,  pp.  7,  8,  9,  10,  11. 
Granite  Dykes,  Woowoonga — No.  185,  p.  3, 
Granite   Dyke,   Band    of    Hope    Reef,   Horn 

Island— No.  180,  p.  18. 
Granite  Pebble,    Silver   Spur   Mine,   Texas — 

No.  191,  p.  27. 
Granite  Porphyry — No.  179,  pp.  10,  11. 
Granite    Porphyry,    Herberton    District — No. 

No.  192,  p.  9. 
Granite  Porphyry,  Sisters  Reef,  Kirk  Diggings 

—No.  183,  pp.  10,  11. 
Granite    Porphyry,    Kirk    Diggings,    Ravens- 
wood— No.  183,  pp.  9,  10. 
Granitic   Rock    (decomposed),    Allan's   Ridge, 

Walli  Creek— No.  196,  p.  4. 
Granitite  (Pink)— No.  179,  p.  12. 
Grant  and  Sunset  Extended,  Ravenswood  Gold 

Field— No.  183,  p.  6. 
Graphitic  Slate,  Silver  Spur  Mine,  Texas — ^No. 

191,  p.  31. 

Great  Australian  Bight — No.  177,  p.  8. 
Great  Eastern  Mine,  No.  2  South,  Gympie — 

No.  19G,  p.  24. 
Great  Extended  Opal  Mine,  Yowah  Opal  Field 

No.  177,  pp.  15,  16,  18. 
Great  Extended   Shaft,   Yowah   Opal  Field- 
No.  177,  p.  16.     (Fig.  1.) 
Great  Northern  Freehold  Tin  Lode,  Herberton 

Tin  Field— No.  192,  pp.  10,  13,  14,  15,  16, 

17. 
Great  Northern  Freehold  Tin  JNIine,  Herber- 

ton— No.  192,  pp.  17-19. 
Great   Northern   Tin    Company.    Herberton — 

No.  192,  pp.  14,  15. 
Great   Southern    Tin    Lode,    Irvinebank — No. 

192,  pp.  10,  23. 

Great    Southern   Tin    Mine,    Irvinebank — No. 

192,  pp.  14,  20.  23. 
Great   Western    Tin    Lode,    Watsonville — No. 

192.  pp.  14,  19,  20. 
Great   Western    Tin    ^line,    Watsonville — No. 

192,  pp.  19.  20. 
Great  Western  Tin  Yield— No.  192,  p.  14. 
Greisan,  Severn  River — No.  191,  p.  10. 
Grey  Ore  (Tetrahedrite),  Mudloo— No.  179,  p. 

14. 
Grey  Ranges— No.  177,  p.  21. 
Greywackes,     Alhambra    Tin    Mine,     Eureka 

Creek,  Herberton  District— No.  192,  p.  28. 
Greywackes,  Brookville,  Ravenswood  District 

—No.  183,  pp.  6,  7. 
Greywackes,  Eureka  Creek  District — No.  192, 

p.  25. 
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Groywackes,    Glaasford,    Gladstone   District — 

,  No.  194,  p.  29. 
Groywackes,    Groat    Southern    Mine,    Irrine- 

bank— No.  192,  p.  23. 
Groywackes,    Herberton   Tin   Field— No.    192, 

pp.  8.  9,  11. 
Groywackes,  Irvinobank  District — No.  192,  p. 

21. 
Groywackes,  Mount  Barker — No.  181,  pp.  12, 

13. 
Groywackes.  Stewart's  Greek,  near  Townsville 

—No.  190,  p.  18. 
Groywackes,    Vulcan    Mine,    Irvinebank — No. 

192,  p.  21. 
Greywackes,  Watsonville  District — No.  192,  p. 

20. 
Grits,  Cook  District^No.  180,  p.  25. 
Ground  Sluicing,  Tin  Mining,  Stanthorpe  Dis- 

trict^No.  191,  pp.  9,  10,  38. 
Guano  Deposits,  Olsen's  Caves,  Rockhampton 

District— No.  190,  p.  11. 
Guano,  Lake's  Island,  Gulf  of  Carpentaria — 

No.  180,  p.  15. 
Gulf  of  Carpentaria— No.  177,  p.  7 ;  No.  192,  p. 

7. 
Gulf  of  Carpentaria,  &c.,  Some  Islands  of  the 

—No.  180,  pp.  1-15. 
"  Gully"  Lode,  Great  Northern  Freehold  Tin 

Mine,  Herberton- No.  192,  pp.  13,  17,  18. 
Gum  Flat,  near  Pratten— No.  186,  p.  11. 
Gum  Holes  Camp,  Keeroonghoola  Run — No. 

177,  pp.  26,  27,  28. 
Gunnedorah— No.  177,  p.  21. 
Gympie— No.  179.  p.  4;  No.  196,  p.  24. 
Gympie    Formation    (Pormo-Carboniferous) — 
No.  180,  p.  25;  No.  181,  p.  12;  No.  190,  p. 
9. 
Gympie  Limestones  and  Slates — No.  179,  p.  12. 
Gympie  Strata— No.  179,  pp.  4,  5. 
Gypsum— No.  177,  p.  16. 
Gypsum,  Do  Lazra's  Opal  Mine,  Stoney  Creek 

—No.  177,  p.  27. 
Gypsum,   Old  Field   Opal   Workings,   Jundah 

Opal  Field— No.  177,  p.  30. 
Gypsum  Penetration — Twin  Crystals  (Fig.  3)— 

No.  196.  p.  23. 
Gypsum   Twin    Crystals   at   Eukalunda,    near 
Bowen— No.  196,  p.  23. 


Haematite— No.  179,  pp.  10,  11,  14. 

Haematite,  Cabbage-tree,  Gladstone  District — 
No.  194,  p.  31. 

Haematite,  Campl:)eirs  Reef,  Yorkey's  Gold 
Field— No.  179,  pp.  8,  14. 

Haematite,  Constitution  Hill,  !Mount  Morgan 
No.  194,  p.  15. 

Haematite,  Five-mile  Creek,  Kroombit,  Glad- 
stone District — No.  194,  p.  27. 

Haematite,  Iron  Gully,  Mount  Morgan — No. 
194,  p.  16. 

Haematite,  Iron  Island — No.  194,  p.  10. 

Hoematito,  Moonmera  Copper  Mines — No.  195, 
p.  27. 

Haematite,  Moonmera  Range,  No.  195,  p.  27. 

Haematite,  !Mount  Leviathan — No.  190,  p.  13. 

Haematite,  Mount  Lucy — No.  196,  p.  8. 

Haematite,  Olsen's  Caves— No.  194,  p.  13. 

Haematite,  Stannage  Point— No.  194,  p.  12. 


Halifax  Bay— No.  190,  p.  23. 

Hammond  Island,  Torree  Strait— No.  180,  p. 

16. 
Plampden,  Mackay  District— No.  181,  p.  9. 
Hampden    Coal,    Mackay    District— No.    190, 

p.  6. 
Halite,  Moonmera  Range — No.  195,  p.  28. 
Halygitfs  Corals  in  Limestones,   south-west  of 
Mungana,  Chillagoe  District — No.  190,  pp. 
30-32. 
Hammond's   Opal   Mine,    Gum   Holes   Camp, 

Keeroonghoola  Run — No.  177,  p.  27. 
Harding  Creek,   Garence  River,   New  Soutii 

Wales— No.  191,  p.  11. 
Hansington's    Opal    Mine    or    the    Havelook 
Mine,  Keeroonghoola  Run — No.  177,  p.  29. 
Hansington's  Mine,  Keeroonghoola — No.  177, 

p.  29.    (Plate  XIX.) 
Havilah,  Bowen  District— No.  181,  p.  21. 
Hazlewood  Creek,  Mackay — No.  181,  p.  12. 
Hen's  Nest  Opal   Mine,   Gum   Holes   Camp, 

Keeroonghoola  Run — No.  177,  p.  26. 
Herbert  River— No.  192,  pp.  7,  8. 
Herberton— No.  192.  pp.  7,  8.  13,  14,  16,  17. 
Herberton  Range — No.  192,  p.  7. 
Herberton  Tin  Lodes— No.  192,  pp.  12,  13,  16. 
Herberton  Tin  Field— No.  192,  pp.  1-29. 
Herberton  Wolfram  Returns — No.  188,  p.  4. 
Hessite  Tellurides,  600-feet  level.  No.  2  South 

Groat  Eastern  Mine,  Gympie — No.  196,  p. 

24. 
Hoy   River,   Cape  York  Peninsula — No.   180, 

p.  8. 
Highland  Mary  Reef,  Norraanby  Gold  Field, 

Bowen  District— No.  181,  p.  20. 
Himalaya  Reef,  Kirk  Diggings,  Ravenswood 

District— No.  183,  p.  10. 
Hodgkinson — No.  190,  p.  16. 
Hodgkinson    Molybdenite   Deposits — No.    188, 

pp.  3,  4. 
Hodgkinson  Wolfram  Lodes — No.  188,  pp.  3,  4. 
Hornblende,    Beacroft's   Workings,    Sundown 

Mine,  Stanthorpe — No.  191,  p.  23. 
Hornblende,    Moonmera   Railway    Cuttings — 

No.  195,  p.  28. 
Hornblende,  Oakey  Creek  Lode,  Alma  Greek 

—No.  194,  p.  18. 
Hornblende  Andesite — No.  179,  p.  14. 
Hornblende,  Biotite  Granite,  between  Mount 

Lucy   and   Almadon,   Chillagoe  District — 

No.  196,  p.  6. 
Hornblende  Granite,  Blocks  Mine,  Brookville 

—No.  183,  p.  7. 
Hornblende  Granite,  Herberton  District — No. 

192,  p.  9. 
Horned   Peak   (Dingabai),    Horn   Island — No. 

180,  p.  18. 
Horn  Island  Gold  Field,  Torres  Strait,  Report 

on— No.  180,  pp.  16-20. 
Horse  Creek,  near  Opalton — No.  177,  pp.  31, 

32. 
Horse  Crook  Opal  Mine,  Opalton  District — No. 

177,  p.  32. 
Hudson's  Opal  Claim,   Kynuna — No.   177,   p. 

33. 

Hughenden— No.  177,  p.  9. 
Hughes'    Selection,    Silver   Spur,   Texas — No. 
191,  p.  36. 

Hungarian  Opal  Mines— No.  177,  p.  33. 
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Hungary— No.  177,  p.  8. 

Hunter  Islana— No.  194,  pp.  21.  22. 

Huxley's  Opal  Claim,  Bull's  Creek— No.  177, 

p.  22. 
Hyalite,  Stannage  Poin^-No.  194,  p.  12. 
Hyde  Park  Creek,  Opalton— No.  177,  p.  32. 


Igneous  Dykes^No.  179,  p.  4;  No.  190,  p.  9; 
No.  192,  pp.  9,  10. 

Igneous  Rocks— No.  179,  p.  4 ;  No.  181,  p.  9. 

Igneous  Rocks,  Mackay  District— No.  181,  p.  6. 

Igneous  Rocks,  Mount  Barker  Silver  Mine- 
No.  181,  p.  13. 

Hmenite,  Alma  Creek- No.  194,  p.  18. 

Ilmenite,  Monazitic  Sands,  Johnstone  River- 
No.  196,  p.  13. 

Inverell  Railway  Station,  New  South  Wales- 
No.  191,  p.  34. 

Investigator  Road,  between  Sweer's  and  Ben- 
tinck  Islands^No.  180.  p.  13. 

Ipswich— No.  194,  p.  10. 

Ipswich  Distric1>-No.  190,  pp.  14,  17,  24,  25; 
No  194,  pp.  53-61. 

Iron  Ore,  Alma  Creek— No.  190,  p.  24. 

Iron  Ore,  Batavia  River,  Cape  York  Peninsula 
No.  180,  pp.  8,  9,  10. 

Iron  Ore,  Biggenden  District — No.  185,  p.  5. 

Iron  Ore,  Black  Rock  Creek— No.  181,  p.  8. 

Iron  Ore,  Boyne  River— No.  194,  pp.  25,  26, 

2V. 
Iron  Ore,  Centre  Creek,  Port  Curtis  District- 
No.  194,  p.  17. 
Iron  Ore,  Constitution  Hill,  Mount  Morgan- 
No.  194,  pp.  15,  16. 
Iron  Ore,  Darling  Downs  District — 
Pittsworth— No.  194,  pp.  6265. 
Warwick— No.  194.  p.  65. 
Texas— No.  194,  p.  65. 
Iron    Ore,    Degalgil,  Gladstone  District— No. 

19^,  p.  27. 
Iron   Ore,    Embley  and  Mission  Rivers— No. 

180,  p.  8. 
Iron  Ore,  Gayndah  District— No.  194,  p.  49. 
Iron  Ore,  Gladstone  District— 
At  Targinnie— No.  194,  p.  23. 
Mount  Grim— No.  194,  p.  24. 
Boyne  River— No.  194,  pp.  25-27. 
DegalgU— No.  194,  p.  27. 
Kroombit^No.  194,  p.  27. 
Many  Peaks— No.  194,  p.  28. 
Glassford— No.  194,  pp.  28-30. 
Cania^No.  194,  pp.  30,  31. 
Cabbage-tree— No.  194,  p.  31. 
Iron  Ore,  Glassford  Creek,  Gladstone  District 

—No.  190,  p.  24;  No.  194,  p.  28. 
Iron  Ore,  Gracemere,  Rockhampton  District— 

No.  194,  p.  14. 
Iron  Ore,  Ipswich  District— No.  190,  pp.  17,  18, 

25. 
Iron  Ore,  Ipswich  District — 
•    Pine  Mountain— No.  194,  pp.  53-56. 
North  Ipswich— No.  194,  p.  56. 
Parish  of  Dundas— No.  194,  pp.  56,  57. 
Parish  of  Dugandan — No.  194,  pp.  57,  58. 
Parish  of  Coochin— No.  194,  p.  58. 
Iron  Ore,  Iron  Gully,  Boulder  Creek,  Mount 

Morgan  District — No.  194,  p.  16. 
Iron  Ore,  Iron  Island— No.  190,  pp.  16,  17,  23. 


Iron  Ore,  Kangaroo  Hills— No.  190,  pp.  13,  22. 
Iron  Ore,  Kroombit,  Gladstone  District— No. 

194,  p.  27. 
Iron  Ore,  Marodian  Field— No.  179,  p.  10 
Iron  Ore,  Maryborough  District — 

At  Mount  Biggenden— No.  194,  p.  49. 
Gayndah— No.  194,  pp.  49,  50. 
Iron  Ore,  Mount  Biggenden — No.  190,  p.  23. 
Iron  Ore,  Mount  Grim— No.  194,  p.  24. 
Iron   Ore,    Mount  Leviathan,   Cloncurry   Dis- 

trici^No.  190,  p.  13. 
Iron   Ore,   Mount  Lucy,   Chillagoe  District — 

No.  190,  pp.  13,  14;  No.  196,  pp.  6-8. 
Iron  Ore  in  Sight  at  Mount  Lucy,  Chillagoe 
District,  Estimated  Amount  of — No.  196, 
p.  8. 
Iron  Ore,  Mount  Morgan — No.  190,  p.  23. 
Iron  Ore,  Mount  Pisa,  Cloncurry  District — No. 

190,  p.  13. 
Iron   Ore,    Mount  Sturt,    Warwick  District — 

No.  186,  p.  20. 
Iron  Ore.  New  Zealand  Creek,  Boyne  River — 

No.  194,  p.  25. 
Iron  Ore,  Oakey  Creek,  Alma  Creek — No.  194, 

p.  17. 
Iron  Ore,  Olsen's  Caves — No.  190,  p.  23. 
Iron  Ore,  Pikedale  Silver  Mine — No.    191,    p. 

24. 
Iron  Ore,  Pine  Mountain — No.  190,  p.  25. 
Iron  Ore,  portion  lOv,  Pemberton,  Gladstone 

Districi^No.  194,  p.  26. 
Iron   Ore,    portion    22v,    Pemberton,    Boyne 

River,  Gladstone  District — No.  194,  p.  25. 
Iron  Ore,  Pride  of  the  Hills  Opal  Mine — No. 

177,  p.  21. 
Iron  Ore,  Rockhampton  District — 
Iron  Island — No.  ♦194,  pp.  9-11. 
Stannage  Point^No.  194,  pp.  11,  12. 
Olsen's  Caves — No.  194,  pp.  13,  14. 
Kabra — No.  194,  pp.  14,  15. 
Mount  Morgan— No.  194,  pp.  15,  16. 
Alma  Creek— No.  194,  pp.  16-19. 
Iron  Ore,  Silver  Spur,  Texas — No.  191,  pp.  29, 

36. 
Iron  Ore,  Spring  Creek,  Gladstone  District — 

No.  194,  p.  31. 
Iron  Ore,  Stannage  Point,  near  Iron  Island — 

No.  190,  p.  23. 
Iron  Ore,  Vrilya  Point,  Cape  York  Peninsula 

—No.  180,  p.  7. 
Iron  Ore,  Welcome  Claim,  Horn  Island — No. 

180,  p.  19. 
Iron  Ore,  Wild  River,  Herberton  District — No. 

190,  p.  13. 
Iron  Ore  Analysis,  Alma  Creek  Ore — No.  190, 

p.  24;  No.  194,  p.  18. 
Iron   Ore  Analysis,   Constitution  Hill,   Mount 

Morgan— No.  194,  p.  15. 
Iron    Ore    Analysis,   Dugandan    Deposit — No. 

194,  p.  58. 
Iron  Ore  Analysis,  Gayndah  District — No.  194, 

p.  50. 
Iron  Ore  Analysis,  Gracemere — No.  194,  p.  14. 
Iron  Ore  Analysis,  Iron  GnlJy,  Mount  Morgan 

—No.  194,  p.  16. 
Iron  Ore  Analysis,  Iron  Island — No.  190,  p.  23 ; 

No.  194,  p.  10. 
Iron  Ore  Analysis,  Mount  Morgan  Ore — No. 
190,  p.  23. 
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Iron  Ore  Analysis,  New  Zealand  Creek  Ore, 

Gladstone  District — No.  194,  p.  25. 
Iron  Ore  Analysis,  Olsen's  Caves — No.  190.  p. 

23;  No.  194,  p.  13. 
Iron   Ore  Analysis,   Pittsworth  Deposits— No. 

194,  p.  63.  " 
Iron   Ore  Analysis,    portion   l(h',    Peinberton, 

Boyno  River,  (Gladstone  District— No.  194, 

p.  26. 
Iron   Ore   Analysis,    portion   22v,    Pemberton, 

Boyne  River— No.  194.  p.  26. 
Iron  Oro  Analysis,   Silver   Spur,   Texas— No. 

191,  p.  37. 
Iron  Oro  Analysis,  Stannape  Point— No.  194, 

p.  12. 
Iron  Ore  Analysis,  Targinnie  Oro— No.  194,  p. 

23. 

Iron  Ore  Yield  (estimated).  Mount  Biggenden 
Mine,  near  Degilbo— No.  194,  p.  49. 

Iron   Bonus  Commission,   Evidence  taken  in 
Queensland— No.  190,  pp.  12-25. 

Iron  Gully,  Boulder  Creek,  Mount  Morgan- 
No.  194,  p.  16. 

Iron  Island-No.  190,  pp.  16,  18,  22,  23,  24; 
No.  194,  pp.  9,  11. 

Iron  Island  Iron  Ore,  Analyses— No.  190,  p.  23. 

Iron  Knob,  Stannage  Poinl^No.  194,  p.  11. 

Iron  Mountain.   Kangaroo  ilills — No.  190.   p. 
22. 

Iron  Oxide,  Batavia  River— No.  180,  pp.  9,  10. 

Iron  Oxide,  Many  Peaks,  Gladstone  District- 
No.  194,  p.  28. 

Iron  Oxides,  Mount  Barker  Silver  Minos— No. 
181,  p.  15. 

Iron  Pyrites,  Crescent  Claim,  Kirk  Diggings- 
No.  18:3,  p.  11. 

Iron  Pyrit<»s,  J  lorn  Island— No.  180,  p.  17. 

Iron  Pyrit<»s.   Moonmera  4Jopper  Mines--No. 
195,  p.  28. 

Iron  Pyrites,  Sunset  Reef,  Raven swood— No. 

183,  p.  4. 
Iron  Pyrites,  Wolfram  Camp,  llodgkinson  Dis- 

trici^No.  188.  p.  7. 
Iron  Sulphide,   Many  Peaks,   Gladstone    Dis- 

trici^No.  194,  p.  28. 
Ironstone  Boulders,  Bentinck  Island— No.  180, 

p.  15. 
Isaacs  River-  -No.  181,  p.  10;  No.  190,  p.  14. 
Ivanhoe  Tin   Lode,   Eureka   Creek   District — 

No.  192,  pp.  10,  24,  25. 
Irvinebank,  Herberton  District -No.   192,  pp. 

7.  14,  20-24. 
Irvinebank  Tin  Mining  Company,  Koorbf)ora, 

Herberton  I)istrict---No.  192,  p.  14. 

Jackson  (C.  F.  V.),  B.E.— 

The  Opal  Mining  Industry  and  the  Distribu- 
tion of  Opal  Deposits  in  Queensland- -No. 
177. 

Report  on  a  Visit  to  the  West  ('oast  of  the 
Cape  York  Peninsula  and  some  Islands  of 
the  Ciulf  i)i  Carpentaria;  also.  Reports  on 
the  Horn  Island  and  Possession  Island 
(iold  Fields,  and  the  Recent  Prospecting 
of  the  Cretaceous  Coal  of  the  (^K)k  Dis- 
trict—No. 180. 
James'  Hill  Wolfram  and  Bismuth  Deposits, 
Top  Camp  Workings,  Wolfram  Camp — 
No.  188,  p.  11. 


Japan- -No.  190.  pp.  20,  22. 

Jardine  River,  (.^ape  York  Peninsula — No.  180, 
p.  9. 

Jasper.   Mount  Colo.  !Maro<1ian  District — No. 
179,  p.  14. 

Jasper,  Morgan  and  Retnl's  ^langanese  Mine, 
Gladstone^  -No.  IW.  p.  42. 

Jasper,  Mount  Mona — No.  179.  p.  14. 

Jas|x>r,   Running  (Veek.  Wide  Bay  District — 
No.  179.  p.  14. 

Jasperoid.  Degilbo.  portion  54v— No.  189,  p.  9. 

Jasperoid,  FrtH»stone  Creek,  Warwick  District 
No.  186.  p.  21. 

Jasperoid.    Hughes'    Selection,    Silve-r    Spur — 
No.  191.  p.  36. 

Jasperoid,   Manganese    Area.   Gladstone    Dis- 
trict-No. 194.  p.  36. 

Jasperoid,  Walla,  portions  1033,  1147,  Gin  Gin 
District-No.  189,  p.  7. 

Jasperoid  Slate — No.  179,  p.  14. 

Jasperoid  Slate,  Morgan's  and  Rood's  Manga- 
nese Mines,  Gladstone — No.  194.  p.  42. 

JefT's   Camp,    Wolfram   Camp,   llodgkinson — 
No.  188,  pp.  4.  7,  8,  9,  10. 

Johnson's  Claim,  Black  Mine  Opal  Workings, 
Jundah-  No.  177,  p.  31. 

Johnson's  Opal  Mine.  Ardooh  Station  Run — 
No.  177,  p.  20. 

Johnstx)ne  Range.   Jundah   District — No.   177, 

p.  31. 
Johnstone  River,  (5eraldt(Mi  - -No.  196,  pp.  11, 

Jundah-  No.  177,  p.  30. 

Jundah  Opal  Field,  ()i)aUon  Mining  District- 
No.  177,  p.  30. 


Kabra,  Central  Railway  -  No.  19-t,  p.  14;  No. 

195.  pp.  7,  8. 
Kalliwa  Oeek,  Burnett  River  -No.  189,  p.  9. 
Kalliwa   Mantzanose   Deposits,  Kalliwa  Creek, 

Burnett  River-  No.  189.  p.  9. 
Kalonga  Cn^ek,  Canindah-  No.  194,  p.  35. 
Kangaroo  Hills  ^lineral  Field-No.  188,  p.  3; 

No.  190.  pp.  13,  22. 
Kangaroo    Hills    Wolfram    Returns— No.    188, 

p.  4. 
Kaolin,  C'onmionwoalth  ]Mine,  near  Degilbo — 

No.  185,  p.  4. 
Kaolin,  Donnybrook  Reef,  Brookville,  Ravens* 

wo(k1  -No.  183,  p.  7. 
Kaolin-lx'aring     Sandstone,      Tliane's     Creek 

Roa<l    -No.  186,  p.  13. 
KarifF's  Opal  Claim,  Kynuna  Opal  Field — No. 

177,  p.  33. 
Karuinba,  Norman  River    No.  180,  p.  12. 
Keer()ong<x>loo   or    Kyabra   Opal    Fields — No. 

177,  p.  23. 
Keeroonghoola  Run    -No.  177,  p.  28. 
Keeroonghoola  Stalion — No.  177,  p.  28. 
Kelly's   Molybdenite,   Wolfram,   and  Bismuth 
C'laim,    Top    Camp    Workings— No.    188, 
p.  11. 
Kenrick's    Molylnlenite    Claim,    Jeff's    Camp 

Workings.  Wolfram  Camp — No.  188,  p.  9. 
Kepr)el  Bay    No.  190,  pp.  10,  19.  27,  28. 
Keppel  Bay  and  Environs— No.  190,  pp.  10,  11. 
Kcrn(»l   Boulders,    Gap   Opal   Mine.    Keeroon- 
ghoola Run--  No.  177,  p.  28. 
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Kernel  Boulders,  Hen's  Nest  Mine,  Keeroon- 

ghoola  Run — No.  177,  p.  26. 
Kernel  Boulders,  Yowah  Opal  Field — No.  177, 

(Plate  IV.) 
Kettle  Swamp,  Stanthorpe  District — No.  191, 

p.  17. 
Kholo,  Ipswich  District — No.  194.  pp.  58-61. 
KUkivan— No.  179,  pp.  4,  5,  14,  15;  No.  188, 

p.  4, 
King  of  the  Ranges  Tin  Mine,  Watsonville — 

No.  192,  p.  20. 
King  Point,  Horn  Island — No.  180,  p.  18. 
Kirk  Brilliant  Claim,  Kirk  Diggings— No.  183, 

p.  11. 
Kirk  Diggings,  Ravenswood  Gold  Field — No. 

183,  pp.  3.  8,  9,  10,  11. 
Kirk   River,    Ravenswood    District — No.    183, 

p.  9. 
Knight  of  Gwyn,   Thunder  Creek,   Marodian 

Field— No.  *^179,  p.  13. 
Koorboora,   Herberton  District — No.   192,   pp. 

14,  26. 
Koorboora   Tin    Lodes,    Herberton    District — 

No.  192,  pp.  13.  26. 
Koroit  Opal  Field,  Cunnamulla  District — No. 

177,  p.  18. 
Kroombit,  Gladstone  District — No.  194,  pp.  27, 

28,  35,  47. 
Kroombit  Creek — No.  194,  p.  35. 
Kroombit  Station — No.  194,  pp.  27,  35. 
Kulick's  Blow,  P.A.  31,  Perry  Scrub— No.  184, 

p.  10. 
Kurrunda  Creek,  Wide  Bay  District — No.  179, 

p.  4. 
Kyabra  Creek— No.  177,  p.  21. 
Kyabra  Opal  Field— No.  177,  pp.  23,  24. 
Kyabra  Opal  Leases — No.  177,  p.  26. 
Kyabra  Station — No.  177,  p.  7. 
Kynuna — No.  177.  pp.  9,  32. 
Kynuna  Opal  Field,  Windsor  Mining  District 

—No.  177,  p.  32. 
Kynuna  Opal  Field— No.   177,   p.   32.     (Plate 

XXI.) 
Kynuna  Township — No.  177,  p.  32. 


Labanka  Mountains,  Hungary — No.  177,  p.  33. 

Lady  Jane  Reef,  Kirk  Diggings,  Ravenswood 
—No.  183,  p.  10. 

Lady  Norman  P.C,  Eungella  Gold  Field— No. 
181,  p.  19. 

Lake  Superior,  Canada — No.  190,  pp.  21,  23; 
No.  194,  p.  10. 

Lake  View  Consols  Gold  Lease,  Yorkey's 
Gold  Field— No.  179,  p.  8. 

Laman's  Opal  Mine,  Mount  Margaret  Run, 
near  Eromanga — No.  177,  p.  24. 

Lappa  Lappa,  Herberton  District — No.  192, 
p.  7. 

Lappa  Lappa  (Petford),  Wolfram  Lodes — No. 
188.  pp.  11,  12. 

Larkin's  and  Weston's  Wolfram  and  Molyb- 
denite Claims,  Top  Camp  Workings,  Wol- 
fram Camp — No.  188,  p.  10. 

Last  Chance  Opal  Workings,  Keeroonghoola 
Run— No.  177,  p.  28. 

X^terite,  Freestone  Creek,  Warwick  District — 
No.  186,  p.  21. 


Laterite,  Gayndah  District— No.  194,  p.  49. 
Laterite,  Mount  Sturt^No.  186,  pp.  19-20. 
Lancelot  Tin  Mine,  Newelton,  Herberton  Dis- 

trici^No.  192,  pp.  12,  15,  16,  27. 
Lancelot  Tin  Mines  Company,  Newelton,  Her- 
berton District — No.  192,  pp.  14,  15. 
Laura  Railway  Crossing— No.  180.  p.  25. 
Lava,  Springsure  Opal  Field— No.  177,  p.  34. 
Lava  Beds,  Mackay  District— No.  181,  pp.  6-7. 
Law's  Gully,  Stanthorpe  District— No.  191,  p. 

17. 
Lead,  Hunter  Island— No.  194,  p.  21. 
Lead,   Mount  Barker  Silver  Mines— No.  181, 

pp.  12,  13,  14,  15,  16,  18. 
Lead,  Pikedale  Silver  Mine— No.  191,  p.  25. 
Lead,   Silver  King  Mine,   near  Silver  Spur — 

No.  191,  p.  37. 
Lead,    Silver   Queen    Mine,    Stanthorpe — No. 

191,  pp.  24,  39. 
Lead,  Silver  Spur  Mine,  Texas— No.  191,  pp. 

28,  29,  32,  33,  34,  35. 
Lead   Assays,    Mount  Barker   Silver   Mines — 

No.  181,  pp.  13,  14,  15,  16,  17. 
"Lead  Lode,"  Mount  Barker  Silver  Mines- 
No.  181.  pp.  12,  15,  16. 
Lead  Oxide,  Mount  Barker  Silver  Mine*— No. 

181,  p.  12. 
Lead  Yield,  Silver  Spur  Mine,  Texas— No.  191, 

p.  26. 
Leixlip  Creek,  Calliope— No.  194,  p.  33. 
Lime,  Silver  Spur,  Texas— No.  191,  p.  36. 
Lime,    Triad    Gold    Mining   Lease,    Yorkey's 

Gold  Field— No.  179,  p.  7. 
Lime,  Waratah  Gold  Mining  Lease,  Yorkey's 

Gold  Field— No.  179,  p.  7. 
Limekiln  Beach,   Hunter  Island— No.  194,   p. 

21. 
Limestone— No.   179,   pp.  4,   12,   14;  No.  180, 

p.  12;  No.  185,  p.  5. 
Limestone,  Bedford  Creek,  Calliope — No.  194, 

p.  33. 
Limestone,     Cania,     Gladstone     District — No. 

194,  p.  31. 
Limestone,  Cloncurry — No.  190,  p.  14. 
Limestone,  Curtis  Island — No.  190,  p.  27. 
Limestone.    Favosite   Point,    Hunter   Island — 

No.  194,  p.  21. 
Limestone,  Fitzroy  River — No.  190,  p.  14. 
Limestone,    Five-mile   Creek,    Kroombit — No. 

194,  p.  27. 
Limestone,  Gin  Gin  District — No.  184,  p.  7. 
Limestone,  Gladstone  District — 

Calliope  River— No.  194,  pp.  31-32. 

Calliope— No.  194,  p.  33. 

Marblestone— No.  194,  p.  33. 

Boyne  River — No.  194,  p.  34. 

Catfish— No.  194,  p.  34. 

Diglum— No.  194,  p.  34. 

Kroombit — No.  194,  p.  35. 

Glassford- No.  194,  p.  35. 

Cania — No.  194,  p.  35, 

Canindah— No.  194,  p.  35. 
Limestone,  Gordon  River,  Tasmania — No.  190, 

p.  31. 
Limestone,   Hughes'   Selection,   Silver  Spur — 

No.  191,  p.  36. 
Limestone,  Ipswich  District — 

Pine  Mount-ain — No.  194,  p.  58. 

Ipswich — No.  194,  p.  58. 
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LiiiiOHtono.    Kalon^a    CV(M*k.    (^aniiidali-  No. 
1»t.  p.  a*!. 

LilI)oHiolit^  Kun^anK)  Hills    Ni>.  19<).  p.  23. 
LiiiH^st^tno,    Kcppol    Hoy    and    Ki»vin»iis — No. 

\m.  p.  10. 
Tjiiiiivst<iii(>.   Lrixlip  Of«<»k.   (  allioiM*    Nc».   194. 

p.  :». 

t: ...I >     M,.„i :..   !>:...._     x'„    ttu\    ..    i4 


(•iirfM>in>rnii     N«>.  191.  p.  't'Z. 
Liiiiostoiic.    Mortiir    Nlaiid.    Hrna«lM>un«l    No. 

IW.  p.  U. 
Liiiirst(in«\  .Mdiiiit  Ktiia.  ikmip  KiK'kliuinpton — 

N»».  190,  p.  11. 
Liiiicstontv  Mount  lit'viatlinn     No.  190.  p.  V,\. 
I^iiiiostoMtv    Miumt    Tucy.   Oiillairoo   Di-trict  - 

No.  19(i.  |)p.  6,  7. 
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.Marl)lo  l>laml     Ni».  191.  pp.  -JUiM. 

Uuntor  I<laiul     Ni>.  191.  pp.  21  i*. 

Raulan     No.  191.  p.  22. 

Kit/roy  Hivor     No.  19 1.  p.  22. 
Liuu*«itoiu».    Silv»»r    Kiiivr     Miuo.     ni»ar    Silver 

Spur     Ni^  191.  p.  .'C 
Liin«'Ntoii(>.    Silvor   Spur    hi-trii-t     Ni>.    191.   ]^. 

••I . 
T.iinO'^toiio.    Silvi^rwu.'il.    Parliii-.r    P.-um*.    Hi-*- 

triiT    No.  19k  p.  Gr>. 
Limestoiio.  STat.nau'o  l\»ii5t     No.  191.  p.  12. 
Liu»o<lo:MV     TiM;!iii;:;i'riii.      Starioii     Ni>.     ISk 

p.  ". 
T.iini»<to!^i\   Vaaniba.   isimt  K.  vklianipron-  No. 

ltH>.  p.  27. 
Li  HUM  OHO   A!ia!v<i-.    Morrar   1-Iar;.l     N.>.   IIM. 

p.  20. 
T.iiiii»stoiio  Hill.  Ip^wiiii     N.'.  liU.  iv  .'j^i. 
T.imoiiito.   CaMM^o-rrotv    i;!,i.!-r.  » i'   l)i-triit  - 

No.  194.  p.  31 
I-imonito.  rar.ia.  i;'..ul-ro;ii'  Oi-tri;  t     N.v  IW. 

p.  31. 
I.inionito.  r.ay:  dai:  Pi-tri.  t     NV.  194.  p.  49. 
I.itJior.ii«v     IroTi    i;:i''v.     Moui'.r    Mr.:a!-.     No. 

IW.  p    H>. 
t.iir.K^!'.itf*.  Mivv'.!v..''ra  Omm^t  Mi;  f^^     \,v   I9."i. 
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l.isi*wo"   P.n\'.<  Suiri.v.     \.^.   177.  r    7. 
l.-.::'.o  l\*.\i*7.   ':v:»t>v'.  iir'- -^t-r.  w    .i-.,i  Or  \v- 

*l  :      No    IW.  p.  2:V 
I.'.::'..^  K:\or.  Ko".v,\iv   K-xor.  i\.k  P^Triv^^:  - 

No.  IS  .  p   24. 
L'.::*i*   R-\i-7   1.\a*    >"■.«''.•;     vit^'i*  •ii.ji!    Rop.T:. 

N.'.  11  .  Ook  P:>:r:.:     No    l>»\  j-.  2^ 


Littlo    Woiidor    Opal    Mine,    Eromanga — No. 

177.  pp.  7.  23. 
I-ittli*  WomiiT  Opal  Mine.  Opal  ton  Field — No. 

177.  p.  :^2. 
LfK'ulitii's  wlioro  I)t»posit«  in  which  Wet  Pro- 

(•<><.>i  iif  (*<ipf)t>r  Kxtraction  may  be  adopted 
No.  192.  pp.  8-10. 
L(Kalitii>H  of  so  111!  >  of  Quoonsland  Iron,  Coal, 

and   Linu'^tono   Doi^isits — No.    190.    p.  24. 

ll'lan.) 
Locality  \v1u>r«>  (loI<l  Nii^Kot.<«  are  beinpr  Found 

nil  tlio  !)<N.  Hivor    No.  190.  p.  7.     (Plan.) 
Linlo.  Mount  HarkiT  Silvor  Mine — No.  181,  p. 

13.     (S<»cfion.) 
Lodi»    Tin    .Mining',    Stanthorp**    District — No. 

191.  i.p.   1921. 
T^»ndoii     \o.  IH,"!.  p.  7:  No.  190.  pp.  19-20. 
Li»n»li»n  Man;.'an«'>o  (^imtations— No.  189.  p.  3. 
London  H.H'f.  Hi-  Hill,  Tal^ai— No.  186,  p.  U. 
Lonir  Ulanil.  Uroad-iound — No.  194,  p.  12. 
LonirriMU'lj     No.  177.  pp.  9.  31. 
Loui-^a  CoppiT  Mint'.  Tbundor  Creek,   Maro* 

dian  Pixfrict     No.  179.  p.  12. 
Loiiioii  Cold  Mino.  Tal'^ai     N«).  186.  pp.  17.  18. 
Louisa     Workiriu'^.    Talirai — No.     186,     p.     17. 

iIMan.) 
Loui-a   No.   1   Ni»rtlj.  Tlniinlor  Creek.   Maro* 

.lian   Fi.-l.l     N...  179.  p.  13. 
LowiT  ('n'ta<-«'i»n-.  Hm-k' — No.  180.  p.  12, 
Low««r  Kn'-liwatrr  S«»ri»*s- -N«>.  181.  p.  7. 
L<»\vi'r  Marihi*  Sfrir- —  No.  181.  p.  7. 
Liii:-i' Nor     CoppiT     Mino.     Thunder     Creek, 

Man^Uan  l''i«*ld     No.  179,  p.  13. 
Lu-liinutoii    Opal    .Mim-i  -Par<»o    Minium   Dis- 
trict    Ni».  177.  p.  21. 


Maclnnory  .('ru-liitii:  Mill),  Horn  Island — No. 

1>^».  p.  19. 
Mailiini'ry.  P. >HHO^*i,in  Island— No.  180,  p.  22. 
Madiino  (Inly.   Four-nnlo  Creek,   Stanthorpe 

Pi-fricr     N...  191.  p.  17. 
Ma.:ic  t>pal   Mi:ii'.  .lundah  District — No.  177, 

p.  31. 
Ma:.:ni^'>ia.  Black  Mino  (^pal  Workinirs,  Jundah 

-   No.  177.  p.  31. 
Ma:.n<>oia.    KxhiM;!"!!    <^pal    Mine,    Keeroon- 

u'iii»i»la  I^.!:.   -N.\  177.  p.  28. 
Ma-Tii^-ia.   Kit.T.\v  River- -No.  190,  p.  14. 
yia;::.o-ia.  Ha:  '::._».■::'>  I'^oal  Mine.  KeeroOD- 

:;:»<« "'.a  Ri:      N-.  177.  r.  29. 
Mi-:>»-ia.  Triad  (>•  Id  Minin.:  Lea^e,  Yorkey*! 

li   !i:  Vli   d     N>'.  179.  p.  7. 
Ma.:  o-:a.      NVar.iMi;     i.tOid     Mining     Lease. 

Y.  rk.  v's  (\.  '.A  Fu-'.d--No.  179.  p.  7. 
M.i^rn*  "*il»\  K;!k!%.:' — N-  .  179.  p.  14. 
Ma j:  »•:::•'.  A'.sim  rr»>-k-  No.  194,  p.  17. 
Ma.r::o::to.  T  ■:-.>i:;:i*:o::   Hill.  Mount  Morgan 

No.  194.  p.  I'v 
>  Li  j::t»  r i  TO    t  J '. a  ^ ^ f  7  i .  r.  I  '.jid stone  Di«trict — No. 

19L  :     :V. 
.\Li.;:  •-•■•'.  iir.w«  rv.-.'-r*'-    N.\  IW.  p.  14. 
M.i,-:    :.:*'.  HorV-  -:•  :.  T::    F:oM-No.  192.  p.  9. 
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Magnetite,  Mount  Biggenden  Mine — No.  194, 

p.  49. 
Magnetite,  Mount  Grim,  Gladstone  District — 

No.  194,  p.  24. 
Magnetite,  Mount  Leviathan — No.  190,  p.  13. 
Magnetite,  Mount  Lucy,  ChUlagoe  District — 

No.  196,  pp.  7,  8. 
Magnetite,  Olsen's  Caves — No.  194,  p.  13. 
Magnetite,  Silver  Spur,  Texas — No.  191,  p.  86. 
Magnetite,  Stannage  Point — No.  194,  p.  12. 
Magnum   Bonum   Lode,    Newelton   District — 

No.  192,  p.  27. 
Maid  of  Erin  Mine,  Degilbo — No.  185,  p.  4. 
Malachite— No.  179,  p.  11. 
Malachite,  Moonmera  Copper  Mines — No.  195, 

p.  28. 
Malone's   Opal    Mine,    Keeroonghoola   Run — 

No.  177,  p.  25. 
Mammoth  Coal  Company,  Mackenzie  River — 

No.  190,  p.  14. 
Manganese     Ore,     Balcomba,     Rockhampton 

Districi^No.  190,  p.  16. 
Manganese   Ore,   between   Rockhampton  and 

Emu  Park— No.  194,  p.  22. 
Manganese   Ore,    Big   Blow   Otucrop,    Walla, 

portion  1033,   Gin  Gin  District— No.   189, 

p.  7. 
Manganese  Ore,  Central  Mill  Railway  Cross- 
ing, Gin  Gin  District — No.  189,  p.  6. 
Manganese  Ore,  Coorooman — No.  194,  p.  11. 
Manganese  Ore,  Darling  Downs  District — 

Warwick,  parish  of  Rosenthal — No.  194,  p. 
66. 

Mount  Gammie— No.  194,  p.  66. 
Manganese  Ore,  Degilbo,  portion  54v — No.  189, 

p.  9. 
Manganese  Ore,  Gin  Gin,  Degilbo,  and  War- 
wick Districts — No.  189,  pp.  1-10. 
Manganese  Ore,   Gin   Gin  District — No.   189, 

pp.  3-8. 
Manganese  Ore,  Gladstone  District — No.  194, 

pp.  36-48. 
Manganese  Ore,  Ipswich  District — No.  190,  p. 

24;  No.  194,  pp.  58-61. 

Manganese  Ore,  Islands  in  Port  Curtis — No. 
194,  p.  47. 

Manganese     Ore,     Kalliwa     Creek,     Burnett 
River— No.  189,  p.  9. 

Manganese  Ore,  Kroombit — No.  194,  p.  47. 

Manganese  Ore,  Maryborough  District — 
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Degilbo— No.  194,  p.  52. 

Manganese    Ore,    Mineral    Lease    16,    Perry 
Scrub— No.  184,  p.  13. 

Manganese  Ore,   Mineral  Selection  2307,  De- 
gilbo—No.  189,  p.  9. 
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—No.  179,  p.  14. 

Manganese  Ore,  Mount  Crosby,  near  Ipswich 
—No.  190,  p.  16. 

Manganese    Ore,    Mount    Gammie,    Warwick 
District— No.  189,  p.  9. 

Manganese  Ore,  Mount  Miller,  Gladstone  Dis- 
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Manganese  Ore,    Pikedalo  Silver   Mine — No. 
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Manganese  Ore,  Rockhampton  District,  Coo- 
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Nicholl's  Wolfram  Claim,  Top  Camp  Work- 
ings, Wolfram  Camp — No.  188,  p.  10. 

Niobic  Oxide,  Monazitic  Sand,  Johnstono 
River— No.  196,  p.  U. 

Noble  Island— No  188,  p.  3. 

Nodules— No.  177.  pp.  10,  15. 

Normanby  Gold  Field,  Bowen  District — No. 
181,  p.  20. 

Normanby  Rjver,  Cook  District — No.  180,  p. 
24. 

Norman  River — No.  180,  p.  12. 

Normanton— No.  180,  pp.  11,  14;  No.  190,  p. 
13. 

North  Australian  Group  of  Tin  Mines,  Watson- 
viUe— No.  192,  p.  20. 

North  Ipswich — No.  194,  p.  56. 

Northern  Queensland — No.  190,  p.  32. 

Northern  Railway  Line — No.  196,  p.  18. 

Northumberland  Islands — No.  194,  p.  9. 

Nova  Scotia,  Canada — No.  190,  p.  22. 


Oakey  Creek,  Alma  Creek — No.  194,  p.  17. 
Oakey  Creek,  Cook  District— No.  180,  p.  24. 
Oakey  Creek,  Herberton  District — No.  188,  p. 

12. 
Oakey  Creek,  Perry  Scrub — No.  184,  pp.  6,  10, 

li. 

Oakey  Iron  Lode,  Oakey  Creek,  Alma  Creek — 

No.  194,  p  17 
O' Grady  and  party's  Copper  and  Silver  Ore, 

Mount  Flora— No.  181,  p.  10. 
Old  Field,  Duck  Creek  Opal  Field— No.  177, 

pp.  19,  20. 
Old  Field  Opal  Workings,  Jundah  Opal  Field 

—No.  177,  p.  30. 
Old  Flat,  Yowah  Opal  Field— No.  177,  p.  18. 
Old  Flat  Workings,  Yowah  Opal  Field— No. 

177.    (Plate  VIII.) 
Old  Flat  from  Little  Wonder,   Opalton — No. 

177,  p.  31.     (Plate  XX.) 
Old  Wolfram  Camp,  Walsh  and  Tinaroo  Dis- 
tricts, North  Queensland,  No.  196,  p.  14. 
Olivine  Andesitic  or  Basaltic  Dykes — No.  179, 

pp.  5,  16. 
Olivine   in   Limestone,    Filly   Flat,    Marodian 

District— No.  179,  p.  14. 
Olsen's    Caves,     Rockhampton    District — No. 

190,  pp.  11,  23;  No.  194,  pp.  13,  14. 
Olsen's  Caves  Iron  Ore,  Analyses — No.  190,  p. 

23. 
One-mile  Opal  Workings,  east  of  Duck  Creek 

Old  Field— No.  177,  p.  20. 
One-tree  Hill,  Gladstone  District — No.  194,  p. 

36. 
One-tree  (or  Round)  Hill  Manganese  WWkings, 

Gladstone — No.  194,  p.  45. 
Oolitic  Limestones,  Iron  Gully,  Mount  Morgan 

No.  194,  p.  16. 
Opal  (Common),  near  Moreton  Telegraph  Sta- 
tion, Cape  York  Peninsula — No.  180,  p.  10. 
Opal-bearing    Country    at    Bull's    Creek — No. 

177,  p.  22. 
Opal  in  Clay,  Exhibition  Mine,  Keeroonghoola 

Run— No.  177,  p.  28. 
OlMil    Yield,    Aladdin    Mine,    Keeroonghoola 

Run^No.  177,  p.  26. 
Opal   Yield,  Bald  Knob  Workings,  Opalton — 

No.  177,  p.  32. 


Opal  Yield,  Black  Mine  Opal  Workings,  Jun- 
dah—No.  177,  p.  31. 

Opal  Yield,  Bull's  Creek  Opal  Field— No.  177, 
p.  22. 

Opal  Yield,  Bung  Bung  Mine,  Keeroonghoola 
Run— No.  177,  p.  27. 

Opal   Yield,  De  Lazra's  Mine,  Stony  Creek — 
No.  177,  p.  27. 

Opal  Yield,  Duck  Creek  Opal  Field— No.  177, 
p.  19. 

Opal  Yield,   Exhibition  Mine,  Keeroonghoola 
Run— No.  177,  p.  28. 

Opal  Yield,  Friday  Mine,  Keeroonghoola  Run 
—No.  177,  p.  29. 

Opal  Yield,   Four-mile,   Yowah   Opal   Field- 
No.  177,  p.  18. 

Opal    Yield,     Hansington's    Mine,     Keeroon- 
ghoola Run— No.  177,  p.  29. 

Opal  Yield,  Kariff's  Claim,  Kynuna— No.  177, 
p.  33. 

Opal  Yield,  Laman's  Mine— No.  177,  p.  24. 

Opal  Yield,  Little  Wonder  Mine,  Eromanga— 
No.  177,  p.  23. 

Opal  Yield,   Little  Wonder  Claim,   Opalton— 
No.  177,  p.  32. 

Opal  Yield,  Lushington  Mines,  Paroo  Mining 
District^No.  177.  p.  21. 

Opal   Yield.    Marble   Arch    Opal    Mine— No. 
177,  p.  22. 

Opal  Yield,  Mascotte  Mine— No.  177,  p.  25. 

Opal  Yield,  Mat's  Hard  Mine— No.  177,  p.  26. 

Opal  Yield,   Mick's  Opal  Mine,   Jundah  Dis- 
trici^No.  177,  p.  31. 

Opal   Yield,    Moriarty's   Range,    Keroit   Opal 
Field— No.  177,  p.  18. 

Opal  Yield,  One-mile  Workings,  east  of  Duck 
Creek  Old  Field— No.  177,  p.  20. 

Opal  Yield,  Opalton  Field— No.  177,  p.  31. 

Opal  Yield,  Peppin  and  Webber's  Opal  Mine 
—No.  177,  p.  26. 

Opal  Yield,  Pitt's  Mine,  Keeroonghoola  Run 
—No.  177,  p.  29. 

Opal  Yield,  Pott's  Opal  Mine— No.  177,  p.  24. 

Opal  Yield,  Pride  of  the  Hills  Mine,  Paroo 
J^Iineral  District— No.  177,  p.  21. 

Opal  Yield,  Quartpot  Creek  Opal  Field— No. 
177.  p.  24. 

Opal  Yield,  Queensland— No.  177,  p.  7. 

Opal   Yield,   Sheepstation  Creek  Opal  Work- 
ings—No. 177,  p.  20. 

Opal    Yield.    Stony    Creek    Opal    Mine— No. 
177,  p.  27. 

Opal  Yield,  Tomkin's  Opal  Mine,  Jundah  Dis- 
trici^-No.  177,  p.  31. 

Opal  Yield,  Union  Mine,  Stony  Creek,  Kee- 
roonghoola Run — No.  177,  p.  28. 

Opalton  Mineral  Field— No.  177  (Gem  Work- 
ing, Plate  No.  1),  pp.  6,  13. 

Opalton  Mining  District— No.  177,  pp.  30,  31. 

Opalton  (or  Fermoy)  Opal  Field— No.  177,  pp. 
31,  32. 

Orchid  Claim,  Eungella  Gold  Field— No.  181, 
pp.  18,  19. 

Ord,    Walsh    and    Tinaroo    Districts,    North 
Queensland — No.  196,  p.  14. 

Ore  Bodies,  Silver  Spur  Mine,  Texas— No.  191, 
pp.  28-32. 

Oriental  Rubies,  Tate  River,  near  Chillagoe — 
No.  190,  p.  29. 
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Ortt's    Gold    Mining   Loaso.     Yorkey's    Gold 

Fiold— No.  179,  pp.  8,  11. 
OHtniridiuni,  in    Hoach  Sands.  Twocd  River  - 

No.  196,  p.  11. 
Osmiridiuni,   Yiold  from  Boach  Sand.  Twcod 

Rivor--No.  190,  p.  11. 
OUrolito  Slate,  Walli  Creek.  Mary  River— No. 

19G.  p.  3, 
Oxford  Downs  Run — No.  181,  p.  10. 
Oxide  of  Copper,  Mount  Harker  Silver  Minos 

—No.  181,  p.  16. 
Oxido  of  Iron- -No.  180,  p.  10. 
Oxide  of  Iron,  Chippendale's  Shaft,  Mascotte 

Opal  Mine-  -No.  177,  p.  25. 
Oxido  of  Iron,  Mount  Barker  Silver  Mines — 

No.  181.  p.  15. 
Oxido   of     Iron,    Old     Field     Opal    Workings, 

Jundah — No.  177.  p.  30. 
Oxido  of  Iron,  P. A.  No.  28.  Perry  Sorul) — No. 

184,  p.  9. 
Oxido  of  Iron,   Quartpot  Creek  Opal  Fiold — 

No.  177,  p.  24. 
Oxido  of  Iron,  Yowah  Opal  Field— No.  177,  p. 

16. 
Oxido  of  Manganos4\  Bl|ick  Mine  Oi)al  Work- 
ing's, Jundah — No.  177,  p.  31. 
Oxido  of  Mangane.'ie.   Old   Field  Opal  Work- 
ings. Jundah — No.  177.  p.  30. 
Oxido   of    Manganese,    Quartpot    Cret^k    Opal 

Field— No.  177,  p.  24. 
Oxide  of  MolyMenite — No.  188.  p.  5. 
Oxides,   Beach  Sand,  Tweed  River— No.   llHi, 

p.  11. 
Oxides  of  Cerium,  Monazitic  Sands,  Johnstone 

Hivor— No.  I'M),  p.  13. 
Oxides   of   Tiioriuni,    Monazitic   Sands.   John- 
stone Ri\er     Xo.  190,  p.  13. 
Oxides  (Jilack)  in  Quartz.  Beer  and  Dawson's 

Gold  Mining  Lease,   Yorkev's  Gold  Field 

No.  174,  p.  8. 
Oxides  in  Quartz.  White  R<H'ks  Copper  Lease, 

Marodian  Field--  No.  179.  p.  11. 
Oxidi.st>d    Iron    in    Quartz.    Sunnysitle    Copper 

Lease,  Marodian  Fiehl--No.  179.  p.  11. 


Pacific  Ocean— No.  190,  p.  20. 

Pacific  Water— No.  180,  p.  10. 

Pandanus    Creek.    Ravenswooil    District — No. 

183,  p.  9. 
Paleozoic  RtK'ks,  CiK)k  District- -No,  180.  pp. 

24.  25.  27. 
Palmer  River,  Cook  District— No.  180.  p.  24. 
Pandora  Tin   Mine.   Irvinebank  District    No. 

192,  pp.  20.  24. 
Pan  Washing  and  Cradling.  Tin  Mining.  Stan- 

thorpt*  Districtr— No.  190.  p.  9. 
Papon  Point.  Horn  Island-    No.  180,  p.  18. 
Paradise—  No.  184,  p.  5. 
Parish   Dugandan.   Ipswich   l)i>trict     No.   194, 

p.  57. 
Parish  of  Dun<la>.   Ip^wicli   District — No.   194, 

p.  57. 
Par(H>  Opal  Mineral  Field  -  No.  177,  pp.  13,  19. 

20.  21. 
Par«x>  River     N<i.  177.  p.  19. 
Pasc(x*  River.  Cape  York  Peninsula-  -No.  180, 

p.  10. 


**  Peacock  Ore,"  Mount  Barker  Silver  Mines 

-  No.  181,  p.  16. 
Poak  Point,    Capo  York  Peninsular-No.  180, 

pp.  7,  21. 
Pearl    Fisheries,    Port  Musgrave,   Cape  York 

Peninsula-  -No.  180.  p.  7. 
Pelican  Creek.  Bowen  District—No.  181,  p.  21. 
Pennsylvania  Coal— No.  190,  p.  21. 
Peppin   and   Webber's   Opal   Mice,   Keeroon- 

ghoola  Run-  No.  177.  p.  25. 
Percy  River,  t>0  miles  south  of  (xeorgetown — 

No.  196,  p.  *J3. 
P(>rmo-Carboniferou8     (Bowen     Formation) — 
No.  180,  p.  24;  No.  181,  pp.  5,  7. 
(Gympie  Formation)— No.  180,  p.  25;  Na 
181,  p.  12. 
Perry  River,  liumett  District— No.  184,  pp.  5, 

6.  7.  14. 
Perry  Scrub,  Burnott  District,  Gold  Workings 

in  the— No.  184,  pp.  1-14. 
Perry  Scrub  Prospecting  Areas — No.  184,  p.  5. 

(Plan.) 
Perseverance    Roof,    Normanby    Gold    Field, 

Bowen  District— No.  181,  p.  20. 
Petford  Siding,  Cliillagoo  Railway  Line — ^No. 

188,  p.  11. 
Petrifi<'d  WckmI.  Mount  Sturt— No.  186,  p.  19. 
Phosphate-lx^aring    Slate,    Keppel    Bay — ^No. 

190,  p.  27. 
Phosphate-bearing  Rocks,   Rockhampton  Dis- 
trict—No. 190.  pp.  10,  11. 
Phospliate    of    Alumina    (Turquoise),    Keppel 

Bay  and  Environs— No.  190.  pp.  10,  11. 
Phosphate  of  Lime,  Keppel  Bay  and  Environs 

No.  190.  p.  11. 
IMiosphato  of  Lime.  01sen*8  Caves,  Rockhamp- 

Urn  District— No.  190,  p.  11. 
Phosphate,    Analysis,    Koppel    Bay    and    En- 
virons-No. 190,  p.  11. 
Picnic  Island  Port  Curtis— No.  194,  p.  47. 
Pike<laU^  Head  Station,  Stanthorpe  Distrioi— 

No.  191.  p.  25. 
Pikedale  Silver  Mine,  near  Pikedale  Head  Sta- 
tion, Stanthorpe  District — No.  191,  p.  25. 
Pikeilale  Silver  Mine,  Ore  Returns— No.  191, 

p.  25. 
Pine  Mountain.  Ipswich  District — No.  190,  p. 

25 :  No.  194.  pp.  53-56.  58. 
Pin(»  Vale.   Mackay  Districtn-No.  181,  pp.  19, 

20. 
Pine  Vale  Copper  and  Silver  Lode,   Maokay 

Di>trict    No.  181.  p.  19. 
Pink  SantUtone.  Fiery  Cross  Opal  Field— No. 

177.  p.  19. 
Pink  Sandstone.  New  Field.  Duck  Creek  Opal 

Field  -  No.  177,  p.  19. 
Pink  Sand>tf>ne^  Sheepstation  Creek — No.  177, 

p.  20. 
Pink  Sandstone,  Yowah  Opal  Fiold— No.  177, 

p.  17. 
Pinnacle  Hill.  Dagworth  Station— No.  177,  p. 

,33. 
Pinnacles    Opal    Mine,    near    Eromanga — No. 

177.  p.  24. 
PiontH^r  River.  ^lackay  District— No.  181,  pp. 

5.  9.  10.  19. 
PilH>  Clay.  Walla,  portion  917,  Gin  Gin  Dis- 
trict  -No.  189.  p.  8. 
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Pisolitic  Ironstone,  Batavia  River,  Cape  York 

Peninsula — "No.  180,  p.  8. 
Pisolitic  Ironstone,  Batavia  River — No.  180,  p. 

10.    (Plate  III.) 
Pisolitic     Ironstone,     Embley     and     Mission 

Rivers— No.  180,  p.  8. 
Pisolitic    Ironstone,     South    Shore,     Batavia 

River— No.  180,  p.  8.    (Plate  I.) 
Pisolitic  Ironstone  (Iron    Ore),  Vrilya   Point, 

Cape  York  Peninsula — No.  180,  p.  7. 
Pitt*s   Opal   Mine,   Keeroonghoola  Run — No. 

177,  p.  29. 
Pittsburg,  United  States— No.  190,  p.  19. 
Pittsworth,  Darling  Downs  District — No.  194, 

pp.  62-65. 
Plagioclase,  Pleasant  Lode,  Alma  Creek — No. 

194,  p.  18. 
Platinum,  Beach  Sand,  Tweed  River — No.  196, 

p.  11. 
Platinum    Yield    from    Beach    Sand,    Tweed 

River— No.  196,  p.  11. 
Pleasant  Iron  Lode,  Alma  Creek — No.  194,  p. 

17. 
Plutonic     Granite,     Brookville,     Ravenswood 

Gold  Field— No.  183,  p.  6. 
Point  Inscription,  Sweer's  Island — No.  180,  p. 

13. 
Point  MacDonald,  Sweer's  Island — No.  180,  p. 

13. 
Point  Kerr,  Cape  York  Peninsula — No.  180,  p. 

8. 
Poison  Opal  Mine,  New  Year's  Creek,  Opal  ton 

District— No.  177,  p.  32. 
Policeman  or  Auckland  Creek,  Gladstone  Dis- 

trict^No.  196,  p.  36. 
Porcellaneous  Dolomite,   Triad  Gold  Mining 

Lease,  Yorkey's  Gold  Field— No.  179,  p.  7. 
Poroellanisod  Clay,  Hen's  Nest  Mine— No.  177, 

p.  27. 
Porcellanised  Clay,  Hansington's  Opal  Mine, 

Keeroonghoola  Run — No.  177,  p.  29. 
Porcellanised   Clay,    Mat's   Hard   Opal   Mine, 

Keeroonghoola  Run — No.  177,  p.  26. 
Porcellanised  Clay,  Scotchman  Mine,  Keeroon- 
ghoola Run — No.  177,  p.  26. 
Porcellanite— No.  177,  pp.  9,  10. 
Porcellanite,  Peppin  and  Webber's  Opal  Mine 

No.  177,  p.  25. 
Porphyritic   Crystals,    Horn    Island — No.    180, 

p.  16. 
Porphyritic  Dykes — No.  179,  p.  5. 
Porphyritic  Dykes,  Big  Hill  District,  Talgai — 

No.  186,  p.  10. 
Porphyritic  Dykes,  Woowoonga — No.  185,  p.  3. 
Porphyritic    Granite,    Himalaya     Reef,    Kirk 

Diggings— No.  183,  p.  10. 
Porphyritic    Granite,    Horn    Island — No.    180, 

pp.  18,  19. 
Porphyritic    Granite,    Possession    Island — No. 

180,  pp.  21,  22. 
Porphyritic   Quartz   Diorito   Dykes — No.    179, 

p.  5. 
Porphyry,  Great  Western  ]Mine,  Watsonville — 

No.  192,  pp.  19,  20. 
Porphyry,    Silver   Queen    ^Mine,    Stanthorpe — 

No.  191,  p.  24. 
Port  Alma— No.  190,  pp.  14,  16,  28;  No.  194,  p. 

10. 
Port  Curtis—No.  194,  pp.  11,  36. 


Port  Douglas— No.  188,  pp.  3,  4;  No.  192,  p. 
13. 

Port  Douglas  Wolfram  Returns — No.  188,  p.  4. 
Port  Musgrave,  Gulf  of  Carpentaria — No.  180, 

p.  7. 
Portions  Nos.   14v,   16v,   and  2155,   Robinson, 

Mount  Sturi^No.  186,  p.  20. 
Portion  of  Workings.  Little  Wonder  Opal  Min& 

—No.  177,  p.  24.     (Plate  XV.) 
Possession  Island.   Torres  Strait — No.  180,  p. 

16. 
Possession  Island  Gold  Field,  Report  on — ^No. 

180.  pp.  21-23. 
Possession  Island,  Battery  and  Cyanide  Plant 

No.  180,  p.  23.    (Plate  XL) 
Possession  Island,   Old  W^orkings,   Summit  of 

Cliff— No.  180,  p.  22.     (Plate  X.) 
Possession    Island,    Shaft    and   Workings    on 

Beach— No.  180,  p.  21.     (Plate  No.  IX.) 
Pott's  Opal  Mine,  Mount  Margaret  Run,  near 

Eromanga — No.  177,  p.  24. 
Pratten,  Warwick  District — No.  186,  pp.  7,  11, 

13,  15,  17,  18 ;  No.  189,  p.  9. 
Pratten,  on  Talgai  Gold  Field,  Late  Discovery 

of  Gold  near— No.  186,  pp.  3-6. 
Precipitation  of  i:he>  Copper  Salt  in  Wet  Pro- 
cess  of  Copper  Extraction — No.   193,    pp. 

19-23. 
Preparation  of  the  Ore  for  Solution  in  Wet 

Process    of   Copper    Extraction — No.    192, 

pp.  10-14. 
Pride  of  the  Hills  Opal  Mine,  Paroo  Mineral 

District— No.  177,  p.  20. 
Prince  of  Wales  Group  of  Islands — No.   180, 

pp.  16,  18. 
Prince  of  Wales  Mine,  Talgai— No.  186,  p.  18. 
Princess  Charlotte  Bay — No.  180,  p.  7. 
Princhester,  Rockhampton — No.  190,  p.  26. 
Prospecting  Area  (Brier's),  Perry  Scrub — No. 

184,  p.  12. 
Prospecting  Area   No.   24,   Perry  Scrub — No. 

184,  pp.  7,  8. 
Prospecting  Area  No.   28,   Perry  Scrub — No. 

184,  pp.  9,  10. 
Prospecting  Area  No.   31  (Glcnister's),  Perry 

Scrub— No.  184,  p.  10. 
Prospecting  Area  No.   32,   Perry  Scrub — No. 

184,  p.  12. 
Prospecting  Area  No.  35  (Southern  Extended), 

Perry  Scrub— No.  184,  p.  10. 
Prospecting  Area   No.   37,    Perry  Scrub — No. 

140,  p.  12. 
Prospecting  Area   No.   42,   Perry   Scrub — No. 

184,  p.  12. 
Prospecting  Area  No.  43  (Childers  Retreat) — 

No.  184,  p.  11. 
Prospecting  Area  No.  44  ("  Painkiller"),  Perry 

Scrub— No.  184,  p.  12. 
Prospecting  Area  (Phillips'),  Perry  Scrub — No. 

184,  p.  12. 
Prospecting   Areas    Nos.    47    and    48,    Severn 

River— No.  191,  p.  10. 
Prospecting     Operations,      Four-mile     Creek, 

Stanthorpe  District — No.  191,  pp.  17,  39. 
Prospector's   Gully,    Herberton — No.   192,    pp. 

13,  14,  17. 
Psilomelane.  Mount  Colo — No.  179,  p.  14. 
Psilomelane,  Mount  Miller  Manganese  Mine, 
CaUiopo— No.  194,  p.  39. 
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181,  p.  8. 
Saint  Lawrence  (Broadsound) — No.  190,  pp.  15, 
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Schists.  StiiiinaK<*   Point— No.  194,  p.  12. 
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Page  12.— Above  Labour  Victory  (R.C.  29)  read  Agate  Dowiib  Gfroup. 
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CLONCURRY  COPPER  MINING  DISTRICT: 


PART  II. 


MINERAL  HOLDINGS. 

This  part  of  the  report  is  limited  to  individual  descriptions  of 
the  mines,  all  other  matters  having  been  considered  in  the  first  part. 

Though  the  whole  country  has.  been  divided  into  counties, 
parishes,  runs,  and  blocks,  these  divisions  are  seldom  made  use  of  in 
locating  the  mines.  Locally,  each  part  of  the  district  is  known  by 
the  name  of  some  natural  feature,  such  as  a  mountain  (Soldier's  Cap) 
or  a  river  (Corella),  or  by  that  of  a  settlement  (Hampden).  In  des- 
cribing the  mines  it  is  usual  to  refer  tliose  on  a  single  lode  or  within 
a  circumscribed  area  to  a  single  group.  The  local  nomenclature, 
where  consistent,  has  been  followed  in  this  report  in  the  naming 
of  districts  and  groups,  the  former  coming  below  in  their  order  from 
south  to  north. 

The  leases  and  freeholds  mentioned  below  have  been  located  on  a 
map  of  the  Cloncurry  district  published  with  the  Annual  Report  of 
the  Under  Secretary  for  Mines  for  the  year  1906 ;  t  and  most  of  the 
groups  are  shown  on  the  small  map  attached. 

*  This  report  has  already  appeared  in  the  Queensland  Government  Minivn  Journal 
of  June,  1907,  et  seq.t  but  has  been  rearranged  for  this  publication,  in  which  will  also 
be  found  some  additions,  chiefly  of  mineral  holdings  not  visited  by  me. 

t  Later  issued  as  G.S.Q.  PabUcfttion  No.  218. 


MAGGIE'S  CREEK. 

Maggie's  Creek,  which  rises  on  the  low  divide,  known  as  the 
Selwyn  Range,  lias  a  nin  northwards  into  the  Cloncurry  River  of  little 
over  ten  miles. 

The  only  mines  working  at  the  end  of  the  year  1906  were  the 
Mount  Elliott  and  the  Labour  Victory. 

MOUNT  ELLIOTT  GBOUP. 

The  Group  includes  reward  claim  No.  3  and  mineral  leases  Nob. 
331,  358,  and  494. 
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MoTiiLt  Elliott  (B.C.  No.  3,  Etc.). 
(Mgr.,  G.  A.  Waller). 

LOCATIOIT. 

The  claim  and  leases  are  located  on  a  low  divide  between  two  of 
the  upper  branches  of  Maggie's  Creek,  a  short-  tributary  of  the  Cloa- 
cuny  River,  58  miles  south  of  Cloncurry  and  1,400  ft.  above  sea  level. 

The  new  township  of  Selwyn  has  lately  been  laid  out,  J  mile 
north  of  the  workings. 

The  mine  is  connected  with  Cloncurry  by  a  good  road  running 
down  Maggie's  Creek,  across  the  Cloncurry  River,  into  Hampden; 
then  across  the  Florence  River  and  down  the  Cloncurry  River  (crossing 
it  twice)  to  the  township.  An  alternative  route  (but  now  seldom 
used)  is  down  the  Cloncurry  River,  via  Devencourt,  across  the  Dugald 
River  to  Duck  Creek. 

The  latest  proposed  tramway  route  from  Mount  Elliott  leaves  the 
coach  road  at  the  Florence,  and  makes  a  slight  detour  to  the  west- 
ward to  take  in  the  Duck  Creek  group. 

Topography. 

The  Mount  Elliott  divide  crosses  a  shallow  valley  carved  out  of 
an  old  pene-plain,  of  which  only  flat  and  topped  ridges  and  hills. 
rising  150  ft.  above  the  present  valley  bottom,  now  remain.  The 
strata  for  some  depth  below  the  surface  of  the  old  pene-plain  have 
been  rendered  very  ferruginous,  and  are  especially  subject  to  irregular 
weathering,  allowing  the  formation  of  caves. 

Mount  Elliott,  being  near  the  divide,  is  one  of  the  driest  localities 
of  the  district,  and  it  has  been  necessary  to  devise  methods  of  water 
conservation  to  ensure  the  successful  exploitation  of  the  mine.  One 
of  the  first  proposals  was  to  pump  water  from  a  well  at  the  Boomerang 
waterholes,  six  miles  down  Maggie's  Creek.  It  has  also  been  proposed 
to  construct  a  dam  in  one  of  the  gorges  at  the  head  of  Maggie's 
Creek,  but  the  present  supply,  which  is  believed  to  be  sufficient,  is 
obtained  from  two  wells  a  short  distance  south-east  of  the  mine. 

History.   . 
During  the  second  quarter  of  1901  Mount  Elliott  was  placed  in 
the  hands  of  a  Melbourne  Option  Syndicate,  who  sank  a  shaft  50  ft. 
and,  by  crosscutting  during'  the  third  quarter,  proved  37  ft.  of  solid 
ore — at  a  cost  of  £6  per  foot. 

In  the  following  three  years  little  was  done  beyond  well  sinking, 
but  toward  the  end  of  1905  the  shaft  was  deepened  to  100  ft. 

The  Linedale  Syndicate  then  eecured  a  working  option  for  12 
months,  and  early  in  1906  a  company  was  floated  in  Melbourne. 
Extensive  developmental  work  was  at  onoe  begun,  and  carried  on  till 


the  end  of  the  year.  The  unusually  complete  surface  plant  necessary 
in  BO  remote  a  locality  is  now  in  full  working  order,  and  the  erection  of 
a  smelter  is  being  proceeded  with. 

From  the  manager's  reports  published  in  the  Brisbane  Press  since 
my  visit,  the  following  has  been  culled : — 

22/2/07. — Western  crosscut  at  185  ft.  level  back  from  No.  1  winze  (below  No.  2 
crosscut)  advanced  18  ft.  in  sandstone,  with  iron  pyrites  in*  the  end,  ami  a  lode 
formation  2  ft.  wide,  with  veins  of  rich  ore  6  in.  wide  (footwall  lode  ?). 

No.  2  inclined  shaft  opencut  19  ft.  deep. 

2/3/07. — Footwall  veins  struck  at  32  ft.  in  crosscut  from  main  shaft  at  185  ft.  level 
4  in.  to  2  ft.  wide — W)%  copper. 

Hard  ferruginous  ore  struck  in  crosscut  at  23  ft.  from  the  No.  1  winze— 4  %  copper 

15/3/07. — Low  grade  gossan  struck  at  40  ft.  in  crosscut  from  main  shaft  at  185  ft 
level— 4  ft.  6  in.  wide. 

Footwall  vein  in  north-western  drive  4  ft.  wide— 45  %  blk.  oxide  and  glance. 

No.  2  inclined  shaft  40  ft.  deep. 

29/3/07. — Main  ore  body  cut  in  north-western  drive  (total  17  ft.)  on  185  ft.  level  at 
10  ft.  from  the  shaft — 7  %  copper. 

27/4/07. — Footwall  vein  in  185  ft.  level  main  crosscut  compo.sed  of  kaolin,  with 
two  principal  bands  of  rich  glance,  totalling  4  ft.  in  thickness,  and  averaging  when 
bagged  41  %  copper,  but  pinched  out  northwards  in  15  ft.  Crosscut  then  put  across 
the  lode  to  connect  with  No  1  winze,  proving  main  ore  body  to  be  is  ft.  wide,  and 
proved  for  30  ft.  north-west  from  the  main  crosscut.  [  Mr.  Waller  kindly  sent  me  this 
information.] 

1/5/07. — North-west  drive  (125  ft.  level)*  .SO  ft,  long  in  hard  ferrujjrinous  ore,  (3on 
taining  2%  Cu.  ;  9  ft.  drive  on  hanging-wall  kaolin. 

Unfortunately  my  visit  was  a  hurried  one  and  made  during  Mr. 
Waller's  absence,  and  consequently  without  his  guidance  and  local 
knowledge.  His  officers,  however,  gave  me  every  facility  in  making 
the  examination. 

LiTBRATURB. 

The  full  titles  of  the  reports,  numbered  as  below,  will  be  found 
in  the  Introduction. 

4.  Mr.  Cameron  refers  briefly  to  Mount  Elliott,  the  only  work 
done  at  the  time  of  his  visit  being  the  two  trenches  at  opposite  ends 
of  the  main  crop.  He  however,  considered  the  crop  worth  testing  by 
adits. 

10.  Mr.  Waller,  in  his  first  report,  goes  fully  into  the  general 
description  of  the  property,  including  locality,  geological  features, 
work  done,  probable  ore  available,  water  supply,  &c.  The  only  work- 
ings described  are  those  connected  with  the  prospecting  shaft;  but, 
taking  the  area  of  the  crop  as  3,600  sq.  ft.,  and  knowing  the  ore  to 
bulk  11  cub.  ft.  to  the  ton,  Mr.  Waller  computes  the  probable  ore 
above  the  127  ft.  level  as  40,000  tons,  of  an  average  value  of  20  to 
25%  copper. 

14.  In  his  second  report  Mr.  Waller  fully  describes  the  workings. 
His  resampling  gives  slightly  different  results  to  those  first  obtained, 
and  he  now  estimates  the  average  contents  as  16*4%  copper  and  2  dwt. 

•  Meant  for  186  ft.  level  ?    L.C.B. 


gold  per  ton,  but  the  additional  work  done  allows  him  to  calculate  the 
ore  in  the  main  body  above  the  125  ft.  level  as  45,000  tons.  This, 
however,  appears  to  only  partly  include  the  rich  kaolin  ores  referred  to. 

Abba. 

Reward  Claim  No.  3  on  which  the  workings  lie  is  square  and  160 
ac.  in  area.  Mineral  Lease  No.  331  of  10  ac.  at  the  north-western 
comer  of  the  reward  claim  and  M.L.  358  of  20  ac.  at  the  south-western 
corner  were  taken  up  on  the  line  of  strike  of  the  ore  bodies.  M.L.  No. 
494  of  20  ac.  has  been  secured  as  a  works  site. 

Dbvelopmbnt. 

The  north-west-em  trench  (No.  1  or  a)  is  20  ft.  north-west  of  the 
monkey  shaft,  and  is  1  ch.  in  length. 
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SKETCH   PLAN,    SURFACE   ANTD    185-FT.    LEVEL,   MOUXT    ELLIOTT. 


The  following  four  trenches  have  been  opened  sinod  my  inspeo- 
tion : — 

No.  2  trench,  50  ft.,  south-east  of  No.  1  is  30  ft.  long. 
No.  3  trench,  20  ft.  beyond,  is  50  ft.  long. 
No.  4  trench,  25  ft.  beyond,  is  70  ft.  long. 
No.  5  trench,  35  ft.  beyond,  is  90  ft  long. 

The  eastern  trench  (No.  6  or  6),  35  ft.  long,  about  10  ft.  east  of 
the  main  crop. 


6 

The  south-eastern  (c)  trench,  25  ft.  long,  is  6  ft.  south-west  of  the 
eastern  trench. 

The  southern  trench  (d)  is  1  ch.  to  the  south-east  of  the  trench  (c). 
The  prospecting  shaft  is  125  ft.  east  of  the  brace  of  the  main 
shaft.  It  is  vertical  to  the  125  ft.  level,  and  then  follows  the  under- 
lying footwall  to  the  212  ft.  level,  where  a  crosscut  was  put  in  16  ft. 
to  the  north-east.  Its  total  depth  is  227  ft.  There  are  also  at  the 
50  ft.  level  crosscuts  north-east  and  south-wect  6  and  52  ft.  respec- 
tively. 

The  monkey  shaft  is  70  ft.  north-west  by  north  of  the  prospectr 
iiig  shaft.    It  is  vertical  to  the  main  drive  on  the  125  ft.  level. 

The  main  shaft  (5  ft.  x  10  ft.  clear  of  timber  and  three  com- 
partniented)  has  been  sunk  197  ft.  in  the  footwall  with  an  underlie  of 
60^.  At  121  ft.  below  the  brace  a  main  crosscut,  45  ft.  in  length 
connects  with  the  main  drive,  known  as  the  125  ft.  level.  This  drive 
is  172  ft.  in  length,  and  from  it  four  crosscuts  have  been  opened  to  the 
north-east.  No.  1,  54  ft.  in  length,  is  40  ft.  south-east  of  the  main 
crosscut;  No.  2,  60  ft.  in  length,  is  30  ft.  north-west;  No.  3,  50  ft.  in 
length,  is  100  ft.  to  the  south-east;  and  No.  4,  65  ft.  in  length,  is  65  ft 
north-west.  A  branch  drive  27  ft.  long  and  known  as  the  western 
(west  10*^  north)  drive,  leaves  the  main  drive  60  ft.  noi-th-west  of  the 
main  crosscut.    It  is  next  proposed  to  open  out  at  the  168  ft.  level. 

Mr.  Waller  proposes  to  work  the  deposit  by  open  cut  to  a  depth  of 
125  ft.,  more  especially  owing  to  the  scarcity  of  timber — an  expensive 
item  in  any  other  system  of  mining.  Another  inclined  shaft  is  to  be 
flunk,  and  by  it  the  ore  will  be  raised  to  the  smelters  to  be  erected  on 
the  hill  to  the  east  of  the  mine. 

Output. 
Total,  1906— 182 J  tons. 

Main  Orb-bodibs. 

The  main  outcrop,  which  rises  abruptly  20  ft.  above  the  surround- 
ing flats,  is  60  ft.  in  width  at  the  southern  end,  and  gradually  tapers 
northwards  to  20  ft.  in  a  distance  of  90  ft.  (exact  measurements  are 
not  possible  because  of  a  covering  of  loose  talus). 

The  ore  looks  rather  siliceous  externally,  but  is  found  on  breaking 
to  consist  of  limonite  (passing  into  red  jasperoid),  both  barren  and 
with  dissemination?  and  minute  veinlets  of  cuprite  and  malachite,  the 
former  sometimes  dendriform  and  the  latter  chiefly  as  amorphous 
encrustations.  ,A  little  chrysocolla  is  found  in  cavities,  and  atacamite 
crystals  are  dusted  over  crystallised  calcite  on  cracks  in  the  limonite 
from  the  prospecting  shaft.  The  presence  of  gold  has  been  proved  by 
assay,  and  one  speck  was  noticed  embedded  in  cuprite  in  a  specimen 
collected  by  me.  Some  chalcedonic  silica  occurs  as  linings  on  joints, 
stalactitic  in  places,  and  also  as  radiating  bunches  and  veins  easily 


sepai&ble  from  the  limonite.  The  comparative  youth  of  theBe  siliceous 
deposita  is  shown  by  their  having  been  precipitated  round  stalactites  of 
chrysocolla  (Fig.  1),  which  must  have  leached  out  erf  the  gossan,  and 
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their  chalcedonic  nature  is  indicative  of  their  having  been  deposited    : 
within  the  zone  of  weathering.    The  crop  has  been  trenched  since  my 
visit,  and  samples  have  heem  assayed  as  below: — 
No.  3  Crenoh,  SO  Ft.  widtk  uf  or«— 

Copper  18%  and  gold  3  dwt  per  ton. 
No.  4  trench,  40  ft.  width  of  ore- 
Copper  16'5%  and  gold  2  dwt.  per  tan. 
No.  5  trench,  58  ft.  width  of  ore  at  southern  end  of  crop — 
Copper  -  lfl-2%  and  gold  =  3  dwt.  per  ton. 

The   prospecting   shaft,    which   waa  begun   in  the  hanging-wall 
country,  was  inaccessible  to  me,  but  from  Mr.  G.  A.  Waller's  reports 


it  IB  usdentood  tliat  the  ore-body  wax  cut  at  40  or  70  ft.  (it  is  not 
quite  dear  whiob)  bolow  the  lurfaoe,  uid  the  tootwall  kaolin  at  115  ft. 
The  ore  in  tJie  ahaft  arerages  17'8%  oopper,  with  a  trace  of  gold. 
Crosscuts  at  the  50  ft.  level  provo  Uie  body  to  be  tlkere  55  ft.  wide, 
and  to  cany  15%  oopper,  with  3  dwt.  gold  per  ton.    The  crosscut  at 
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the  212  ft.  level  proves  only  slates,  carrying  iron  pyrites,  and  is 
believed  to  be  beneath  and  to  the  south-east  of  the  north-westerly 
pitching  ore  shoot.  The  ore  at  gr^^s  is  chiefly  a  very  dense  brown 
limonite,  stained  by  chrysocoUa  and  dioptase,  and  with  thin  veins  of 
silica.  Calcite  is  sometimes  crystallised  in  cavities  lined  with  drusy 
quartz. 

The  monkey  shaft,  also  inaccessible,  w€W  simk  in  hard  limonite  to 
80  ft.,  where  it  entered  the  footwall  limonite.  The  ore  raised  yields 
16*5%  copper  and  1  dwt.  gold  per  ton.  The  whole  of  the  tip,  some 
700  tons,  appears  to  be  kaolin  impregnated  with  malachite  and  gossan 
veined  with  the  same  mineral. 

The  main  drive  connecting  the  prospecting  and  monkey  shafts  at 
the  125  ft.  level  is  in  a  body  of  kaolin  on  the  footwall  of  the  lode  over 
the  greater  part  of  its  length,  but  at  the  north-western  end  only  barren 
slates,  giving  evidence  of  much  lateral  crushing,  can  be  seen.  It 
exposes  in  several  places  the  footwall  vein  which  from  the  prospecting 
shaft  to  the  south-east  is  3  to  9  in.  thick,  and  consists  of  black  sul- 
phide and  malachite. 

The  No.  1  crosscut  proves  32  ft.  of  hard  ore  (dense  limonite  with 
stains  and  bunches  of  malachite)  adjacent  to  the  footwall  flucan — 
assaying  22%  copper — followed  by  12  ft.  of  softer  ore  containing 
efflorescent  sulphate. 

No.  2  crosscut  proves  15  ft.  of  hard  ore  (dense  limonite,  with 
very  little  malachite  but  some  secondary  sulphide  in  the  softer  parts), 
averaging  5%  copper  and  gold  nil.  Beyond  this  to  the  face,  cellular 
gossan  occurs  with  large  bunches  of  blue-black  amorphous  pulverulent 
sulphide  (generally  referred  to  as  black  oxide)  in  stained  laminated 
kaolin.  The  first  25  ft.  contains  23*8%  copper  and  5  dwt.  gold  per 
ton,  and  the  remaining  10  ft.,  5*5%  copper  and  3  dwt.  of  gold  per  ton. 

The  winze  is  sunk  in  slightly  kaolinised  slates  impregnated  with 
"black  oxide,"  and  containing  occasional  bunches  of  the  same  in  de- 
creasing quantities  towards  the  bottom,  where  a  little  pyrite  also  occurs 
on  the  joints  as  yet  stained  by  black  oxide.  Mr.  Waller's  samples 
are:  for  the  uppermost  10  ft,  10%  copper;  the  next  15  ft.,  15% 
copper;  and  the  remaining  35  ft.,  6  to  7%  copper. 

No.  3  crosscut  failed  to  find  the  ore  body,  but  the  iron-stained 
slates,  with  flat  veins  of  well  crystallised  pyrite,  are  giving  way  in 
the  faoe  to  more  ferruginous  and  kaolinised  country,  and  continuation 
of  the  crosscut  may  result  in  the  discovery  of  at  least  a  branch  of  the 
ore-body.  The  crosscut,  however,  must  underlie  the  greater  part  of 
the  ore  shoot. 

No.  4  crosscut  was  begun  in  limonite  fairly  rich  in  malachite.  At 
15  ft.  from  the  main  drive  there  is  18  in.  to  2  ft.  of  very  cellular 
gossan,  dipping  flatly  to  the  north-east.  Adjacent  to  this,  above  and 
below,  there  is  2  ft.  of  kaolin,  with  patches  of  malachite  and  tile  ore; 
and  beyond,  slate  to  within  12  ft.  of  the  end  of  the  crosscut;  then 
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3  to  5  ft.  of  softened  slate,  containing  yeiy  irregular  bunches  of 
rich  secondary  sulphide;  and  this  is  followed  by  slightly  stained 
kaolinised  slates  (say,  2%  copper),  the  country  in  the  face  being  very 
ferruginous  and  somewhat  cellular,  with  very  small  patches  of  malar 
chite.     This  also  should  be  further  prospected. 

The  western  drive,  when  seen  by  me,  was  only  6  ft.  long,  in  rich 
oxide  and  carbonate  ore,  with  bunches  of  red  jasperoid,  probably 
averaging  20%  over  a  width  of  10  ft.  It  has  since  been  proved  that 
the  ore  pinches  out  17  ft.  from  the  main  drive. 

The  footwall  seam  was  first  struck  in  the  prospecting  shaft 
between  the  kaolin  and  slate,  at  the  125-ft.  level,  where  it  consisted 
of  black  ore,  6  in.  to  12  in.  wide,  containing  35%  copper.  Its  average 
width  on  the  125-ft.  level  is  2  ft.,  add  its  composition  as  given  above. 
It  has  been  proved  for  46  ft.  below  the  125-ft.  level  to  average 
between  25  and  35%  copper,  and  to  vary  between  3  in.  and  15  in.  in 
thickness,  but  pinching  below  to  1  in. 

In  trench  (a),  to  the  north-west  of  the  crop,  only  kaolinised  slates, 
with  slight  stains  of  malachite,  can  be  seen.  Mr.  Waller  sampled 
this,  and  found  60  ft.  to  average  8%  copper  and  10  ft.  (hard  ore)  20%. 

In  No.  2  trench,  also  to  the  north-west  of  the  ore-body,  12  ft.  of 
cupriferous  kaolin  has  been  exposed. 

Trench  (b)  shows  5  ft.  gossan  and  2  ft.  cupriferous  kaolinised 
slates;  and  in  trench  (c)  there  is  a  formation  of  gossan  and  slightly 
cupriferous  kaolinised  slate,  in  which  bunches  of  ore  may  be  found. 

Trench  (d)  shows  only  barren,  gritty  slates,  but  at  the  eastern 
end  6  ft.  slightly  gossany  kaolinised  rook  can  be  seen.  This  becomes 
more  gossany  towards  the  south,  and  at  1  ch.  from  the  trench  is  3  ft. 
wide. 


Detached  Orb-bodies. 
Besides  the  main  crop,  there  are  several  other  smaller  ones,  any 
of  which,  on  opening  up,  may  prove  to  be  as  productive  as  that  now 
being  exploited.  A  comparatively  small  crop  of  rather  siliceous 
quartz-bearing  gossan  is  to  be  seen  2  ch.  south-east  of  trench  (d). 
Including  ferruginous  country,  it  is  20  ft.  wide,  and  it  is  at  least  a 
chain  long. 

East  of  the  last  about  2  ch.,  several  irregular  bunches  of  gossan 
occur  in  silicified  iron-bearing  slate,  which  represent  bunches  of  ore. 
There  would  seem  to  be  no  continuation  of  the  ore-bearing  zone  south- 
wards, for  only  a  chain  away  from  the  last  barren  thin-bedded  blue 
slates,  dipping  steeply  to  the  north-east,*  are  exposed  in  a  low  precipice. 

Other  crops  of  gossany  ore  and  slate  that  require  to  be  opened 
up  lie  2  ch.  south-west  of  the  northerii  end  of  the  main  crop  and 
5  ch.  south-west  of  the  southern  end. 
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Much  gossan  occurs  scattered  over  the  flat  about  15  ch.  north- 
west of  the  main  crop.  This  should  be  prospected,  as  it  is  apparently 
on  the  line  of  strike  of  the  main  lode. 

Some  trenching  ^  mile  north-north-west  of  the  mine  has  revealed 
silicate  ore  in  speckled  schist,  with  small  patches  of  gossan. 


Ore  Reserves. 

The  latest  estimation  of  the  amount  of  ore  proven  above  the 
125-ft.  level  is  that  by  Mr.  Waller:  45,000  tons  averaging  16*4% 
copper  and  2  dwt.  gold  per  ton.  This  refers  only  to  "hard  ore," 
similar  to  that  in  the  main  crop,  the  large  bodies  of  kaolin  ores  being 
omitted  because  of  their  irregular  development  and  the  small  amount 
of  work  done  on  them. 

As  to  ore  below  the  125-ft.  level,  there  is  every  probability  of 
the  main  body  pitching  to  the  north-west  as  first  predicted  by  the 
present  manager,  but  no  work  had  been  done  to  prove  this  at  the  time 
of  my  visit.  The  gossan  has  been  formed  from  sulphides,  which  are 
to  be  expected  below  the  water-level,  and  may  contain  anything  from, 
say*  3%  to  30%  copper.  In  the  neighbourhood  of  the  water  level 
there  ought,  however,  to  be  considerable  secondary  enrichment,  and 
chalcocite  and  cuprite  may  there  be  found  almost  replacing  the 
limonite  and  original  sulphides. 


Geology. 

These  ore  bodies  occur  in  an  area  of  upturned  slates  and  schists, 
presumably  part  of  the  great  province  of  Cloncurry,  which  there  is 
some  reason  to  regard  as  Pre-Devonian.  The  separate  bodies  in  the 
vicinity  of  the  main  Mount  Elliott  outcrop  make  little  show  above  the 
ground,  and  cannot  be  traced  for  any  great  distance;  yet  there  is  a 
possibility  of  any  of  them  increasing  greatly  in  size  below  the  surface. 

In  my  opinion,  the  ore  bodies  do  not  lie  on  true  fissures  (exten- 
sive dislocations  of  the  crust,  allowing  relative  movements  of  great 
masses  of  coimtry  on  opposite  sides),  but  follow  the  bedding  of  the 
enclosing  strata.  The  sulphides  may  have  been  given  off  from  deep- 
seated  intrusives  at  the  time  of  their  cooling.  The  bedding  planes 
will  have  allowed  almost  as  free  passage  as  a  fissure,  and  when  pre- 
cipitation has  been  brought  about  at  any  point  from  any  cause 
deposition  is  likely  to  have  been  continued  there  by  metasomacic 
interchange  with  the  country  rock.  In  this  way  may  have  been 
formed .  either  a  succession  of  leasee  or  one  long  pipe  (shoot),  but 
which  it  is  can  only  be  proved  by  sinking.     Crushing  of  the  country 


ft 


12 

may  have  been  caused  either  hj  expansion  during  replacement,  or, 
more  likely,  in  oxidation  of  the  original  pyrite  and  chalcopyrite  to 
limonite,  when  kaolinisation  of  the  adjacent  country  took  place. 

The  formation  of  the  kaolin  ores  would  follow  the  oxidation  of 
the  sulphides,  kaolin  exerting  a  powerful  precipitative  action*  on 
the  copper-bearing  solution  leaching  from  the  main  body.  These  rich 
ores  are,  therefore,  not  to  be  expected  below  water  level,  and  instead 
of  kaolin  there  will  be  barren   or,  at  most,  pyritous  slates. 


Labour  Victory  (R.C.  29). 
Location  and  Arba. 

The  Labour  Victory  is  located  in  the  southern  part  of  the  Agate 
Downs  Goldfield,  53  miles  south  of  Cloncurry. 
Its  area  is  40  ac. 

History. 

This  reward  claim  was  granted  in  July,  1903,  and  has  been  worked 
spasmodically  till  the  present  as  the  following  historical  notes  show  :— 

July,  1903. — Reward  Claim  granted  and  ore  being  raised. 

Jfim.,  1905. — Work  resumed. 

Mar.,  1905.— Shaft  35  ft.  deep;  lode  4  ft.  wide. 

Sept.,  1905. — Shaft  52  ft.  deep  and  new  shaft  started. 

Feb.,  1907. — Syndicate  formed.    Total  of  85  tons  ore  obtained. 

Development. 

The  workings  include  a  trench  6  ft.  deep  and  20  ft.  long  at  the 
north  end,  besidee  one  or  two  other  shallow  cuts;  two  potholes  8  ft. 
and  10  ft.  deep,  respectively,  2  and  3  ch.  south  of  the  main  shaft; 
an  opencut,  20  ft.  long  and  12  ft.  deep,  on  the  southern  side  of  the 
main  shaft ;  the  main  shaft  47  ft.  deep  and  2  ch.  south  of  the  northern 
trench,  has  a  stope  running  back  for  10  ft.  south,  and  a  level  at  35  ft. 
depth  25  ft.  long  with  overhead  stope  10  ft.  high  at  the  shaft;  the  new 
shaft  50  ft.  to  the  north  of  the  main  shaft  and  47  ft.  deep;  and  a  12  ft. 
pothole  adjacent  to  the  quartz  crop  15  ft.  east  of  the  laat. 

Output. 

1903—    7^^  tons  44%  copper  and  6  dwt.  gold  per  ton. 

^       •«  "O^      ,,        ,,     o   ,,        ,,         ,, 
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1904—  18 

1905—  18 
20 
85 

1906—  7S^ 


(seeds.)  22%      „ 
80%? 
41% 


»» 

»» 


.  180     tons     over  35%    „ 


•Absorption.  By  Walter  H.  Weed  and  E.  Kohler,  "Enarineering  and  Mining 
Journal."  23/2/^)6.  Also,  Precipitation  of  Copper  by  Natural  Silicates,  By  Eugene 
C.  Sullivan.    '*  JSconomic  (Jeology."    VoL  I,  No.  1. 
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Orb-bodibb. 
There  appear  to  be  at  least  three  overlapping  and  nearly  parallel 
lines  here,  but  the  only  body  of  copper  ore  of  any  size  is  that  at  the 
main  shaft.    This  may  yet  be  proved  to  increaae  in  size  in  depth  but 
the  present  exposure  warrants  energetic  development. 

In  the  northern  trench  is  an  18  in.  nearly  vertical  body  of  limonite 
and  quartz  carrying  bunches  of  ore.  The  strike  is  like  that  o!  the 
country  rock  here  only  slightly  altered. 

Half  a  chain  south  of  the  cut  there  is  a  crop  of  gossan  apparently 
on  the  continuation  of  the  above  body,  which  has  not  been  proved 
further  south. 

Just  to  the  north  of  the  new  shaft  is  a  blow,  a  chain  long  and  up  to 
6  ft.  in  width,  of  limonite  and  quartzite— probably  the  cap  of  a  rich 
siliceous  pyritic  lens. 

The  new  shaft  was  sunk  in  kaolinised  slates  on,  it  is  reported,  a 
2  ft.  seam  of  quartz.  There  is  only  about  a  ton  of  ore  at  grass,  con- 
sisting of  a  mixture  of  earthy  black  oxide  and  green  carbonate  of 
copper. 

The  12  ft.  pothole  was  opened  on  the  eastern  side  of  a  quartz 
blow,  but  there  is  no  justification  for  its  continuation. 

The  main  shaft  shows  a  5  ft.  formation  near  the  surface,  but  in 
the  southern  stope  an  average  of  6  ft.  has  been  removed  between  the 
10  and  35  ft.  levels,  and  even  that  is  not  the  whole  width  of  ore.  In 
the  northern  face  there  is  standing  5  ft.  of  slightly  siliceous  red  ore 
(tile  ore  containing  much  malachite  and  probably  assaying  35% 
copper)  which  would  appear  to  be  a  rich  shoot  pitchinir  northwards 
from  the  shaft,  where  46^%  ore  was  broken  down.  On  the  west  of  it  is 
a  foot  of  gossany  material,  and  then  kaolin  (as  on  the  east,  where  the 
schistose  structure  is  discernible).  The  ore  is  poorer  in  the  floor  of  the 
drive,  and  is  said  to  have  pinched  below,  in  the  shaft  which  was 
unfortunately  inaccessible.  The  greater  part  of  the  ore  shipped  from 
the  mine  has  come  from  this  shaft  and  the  opencut  to  the  south. 
The  firsts  include  an  earthy  black  chalcocite,  sometimes  irregularly 
veined  and  impregnated  with  acicular  malachite  and  occasionally 
showing  scattered  granules  of  pyrite  evidently  in  process  of  replace- 
ment by  the  secondary  sulphide.  The  chalcocite  sometimes  changes 
imperceptibly  into  limonite,  in  which  also  grains  of  unoxidised  pyrite 
can  be  detected.  When  inspected  the  seconds  at  grass  amounted  to 
70  tons,  and  comprised  carbonate  in  gossan  and  replacing  kaolinised 
slates,  but  generally  free  from  silica  and  probably  carrying  20% 
copper.  The  heap  is  made  up  in  part  of  carbonate  veined  tile  ore,  and 
the  precipitative  action  of  clay  is  clearly  indicated  by  the  zone  of 
earthy  malachite  surrounding  fragments  of  clay  slate  in  the  ore. 
Besides  this  ore,  tiie  "thirds"  at  grass  amounted  to  20  tons — dense 
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limonite,  with  a  slight  impregnation  of  malachite,  containing  between 
10%  and  15%  oopper.  Some  pyrite  is  visible  in  the  interior  of  the 
limonite  blocks  raised. 

In  the  southemmofit  pothole  there  is  12  to  18  in.  of  gossan  dipping 
eastwards  in  green  stained  kaolinised  slate,  but  only  ^  ton  of  ore  haa 
been  shipped  from  here. 

In  the  pothole  a  chain  to  the  north  of  this  there  is  under  an  18 
in.  to  2  ft.  cap  of  quartz,  an  irregular  formation  up  to  5  ft.  in  thick- 
ness, with  small  rich  lenses  of  gossan  and  malachite  in  kaolin  (decom- 
posed clay  slate). 

A  small  bunch  of  37%  ore  (IJ  ton)  lay  30  ft.  east  of  the  main 
shaft. 


Flnxiana  (M.L.  414). 
Mgr.,  G.  A.  Waller. 

Location,  Etc. 

The  Fluxiana  is  on  Cave  Mountain,  near  Maggie's  Creek. 

Its  area  is  20  ac.    The  ground  held  by  the  Mount  Elliott  Com- 
pany for  the  supply  of  flux.    It  was  not  visited  by  me. 


Occidental  (M.L.  310). 

(McEvoy  and  Leray.) 

Location,  Etc. 
The  Occidental  is  near  the  Labour  Victory. 
Its  area  is  10  ac.    It  was  not  visited  by  me. 


Twiggie  Vons  (Extended  M.C.  277). 
(Mgr.,  Bentley.) 

Location,  Etc. 

The  Twiggie  Vous  is  5  miles  north  of  the  Labour  Victory  and 
J  mile  off  the  Devencourt  road. 

Its  area  is  1,200  ft.  x  350  ft.    It  was  not  visited  by  me. 
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HORSE  CREEK. 

Horse  Creek  also  rises  on  the  Selwyn  Range,  but  some  miles  to 
the  west  of  Maggie's  Creek.  Its  general  course  into  the  Cloncurry 
River  is  north-north-westwards. 


HORSE   CREEK  GROUP. 

In  this  group,  which  lies  50  miles  south-by-west  from  Cloncurry, 
are  included  only  the  leases  giving  it  the  name,  but  it  is  imderstood 
that  developments  have  lately  taken  place  in  the  neighbo\irhood  on 
Boomerang  Greek.  Rich  specimens,  consisting  of  chrysocolla  in  kaolin 
and  of  intermixed  malachite  and  tile  ore,  have  been  brought  to  me 
from  the  latter  locality. 

In  travelling  from  the  Duchess  to  Mount  Elliott  my  route  took 
me  through  Horse  Greek  country,  the  mine  being  missed  through 
incorrect  directions  having  been  given  me.  Topographically  the 
country  shows  little  diversity,  there  being  only  slight  and  rounded 
rises  and  shallow  depressions.  The  rocks  seen  were  chiefly  silicified 
slates  and  quart^ites. 

Horse  Creek  (M.L.  220,  Etc.). 

Mgr.,  Matheson. 

LiOCATION. 

These  leases  are  located  on  one  of  the  head  branches  of  Horse 
Creek,  60  miles  south-by-weet  from  Cloncurry,  and  3  miles  north-east 
of  the  south-eastern  comer  of  Devoncourt  No.  6  run  block.  They  are 
about  7  miles  from  the  Devoncourt-Hampden  road,  and,  as  work  had 
not  begun  here  and  a  guide  was  not  available,  no  attempt  was  made 
by  me  to  find  them. 


HORSE  CREEK 

Scab  ffChatns  toMinch 

0  S  10 
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Ajrsa. 

The  five  leases  here,  each  10  ac.  in  area,  are  Nos.  220,  285 
(1  South),  286  (1  North),  559  (2  South),  and  560  (2  North).  They  are 
the  property  of  the  Mount  Merlin  Copper  Company. 


Dbyblopmbnt. 

The  manager's  reports  in  the  Brisbane  Press  state  that  G  men 
began  in  January  of  this  year,  to  open-cut  the  lode  at  the  northern 
end  of  the  leai»e.  In  April  a  shaft  had  been  Bimk  16  ft. ;  an  old  shaft 
on  the  No.  1  South  waa  being  cleaned  out,  and  in  May  the  vertical 
shaft  was  60  ft.  deep. 

Output. 

1897— 3  tons shipped  by  Brady,  prospector— 47^  %  copjxir 

1905 — 13    ,, 


Orb  Deposits. 

Mr.  Brady,  tbe  prospector,  informed  me  that  veins  of  ore  occm* 
over  a  width  of  60  ft.  in  schists.  Warden  Qierry  has  stated  that  the 
outcrop  resembles  that  at  Hampden,  and  the  manager  reported  :  **  The 
main  outcrop  is  a  peculiar  jumble  of  schists  quartz  and  kaolin,  all 
more  or  less  heavily  impregnated  with  copper  cai'bonates  and  red 
oxide."  It  is  shown  on  the  surveyor's  plan  running  nortii-east.  In 
February,  1907,  the  manager  reported  that  there  were  70  tons  of 
good  quality  ore  in  the  paddock.  In  April,  1907,  he  reported  that 
the  face  of  the  open  cut,  10  ft.  high  and  16  ft.  wide,  was  "  showing 
good  bunches  of  hard  carbonates." 

At  the  same  time  he  mentioned  that  in  the  ends  of  an  old  shaft 
on  Horse  Creek  No.  1  South,  can  be  seen  a  12  in.  vein  of  hifrh-grade 
ore,  and  in  May  that  the  ore-body  to  a  depth  of  60  ft.  is  quite 
vertical. 


Unnamed  (M.L.        ). 
Location. 
This  is  on  Boomerang  Creek,  14  miles  from  Deyencourt. 

Orb-bodibs. 

ChrysocoUa  in  kaolin  and  an  ore  ooxisiBting  of  intermixed  malar 
chite  and  tile  ore  (40%  copper)  have  been  shown  me  from  here. 


^ 


17 


BURKE    RIVER. 

These  groups,  which  are  between  60  and  70  miles  south-west  of 
Cloncuny,  comprise  a  large  number  of  leases  on  the  Duchess,  lyanhoe, 
Wild  MacGregor,  Pilgrim,  and  other  lines.  Reference  will  be  made 
below  only  to  the  principal  leases. 


X'^k' 
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WildM^CrehirN 


Scale  30  Chains  to  an  Inch 
20       10        O 
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DUCHESS  AND   IVANHOE    QEOUPS. 


Geologically  the  Burke  River  district  has  several  points  of  simi- 
larity with  the  country  in  the  immediate  vicinity  of  Cloncurry — 
limestones,  partially  replaced  by  quartz  and  iron  oxide,  occurring 
under  similar  conditions  in  the  Al  freehold  and  on  the  Ivanhoe  (and 
Pilgrim  ?)  leases.  Tlie  beds  of  indurated  felspatliic  sandstone  are, 
however,  characteristic  of  the  Duchess. 
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DUCHESS    GBOUP. 

The  Duchess  Group  is  here  made  to  include  besides  the  Duchess, 
the  Ivanhoe,  Wild  MaoGregor,  and  others  more  usually  referred  to 
separately.  Leases  in  force  on  the  various  lines  not  here  described 
are  shown  on  the  attached  plan. 

Duchess  (M.L.  275). 
C.  L.  Smith — Gren.  mgr. 
Location. 
The  Duchess  lies  on  the  northern  bank  of  Jack's  Creek,  one  of  the 
upper  branches  of  the  Burke  Riyer,  61  miles  south-west  of  Cloncurry. 
The  track  to  the  mine  leaves  the  Cloncurry-Urandangi  road  at  a 
gate  4  miles  west  of  Devoncourt  station,  the  total  distance  to  Clon- 
curry by  road  being  73  miles. 

It  is  situated  in  a  nearly  flat  bottomed  north  and  south  valley, 
with  rocky  hills  on  either  side. 

Area  and  History. 

M.L.  275  has  an  area  of  40  ac,  and  is  the  property  of  the  late 
owners  of  the  Hampden  Copper  Mines. 

In  Feb.  1906  the  original  holders  sold  the  lease  for  £15,000 
to  the  Hampden-Cloncurry  Copper  Mines  Limited,  and  since  develop- 
ment has  been  steadily  carried  on. 

LlTBRATURB. 

For  titles  of  reports  numbered  as  below  see  Introduction. 

(4)  Under  the  description  of  the  Pilgrim  Creek  Leases  Mr. 
Cameron  refers  to  the  Duchess  thus : 

Leme  No.  54  shows  an  outcrop  of  copper  ore  on  level  ground,  noticeable  as  a  band 
of  green  stained  rock  of  about  80  yards  in  length  and  30  feet  in  width  at  the  northern 
end.  The  ore  showing  on  the  surface  is  chiefly  rich  glance,  considerably  weathered  to 
carbonate.  Along  the  western  wall  the  ore  is  associated  with  quartz  in  a  vein  of  a  foot 
or  two  in  thickness,  following  the  bedding  of  the  country  rock.  The  remainder  of  the 
lode  appears  to  be  an  impregnation  in  a  decomjx)sed  felspathic  sandstone.  Samples  of 
the  ore  gave  an  assay  46*2  per  cent,  of  copper,  a  trace  of  gold,  and  4  oz.  12  dwt.  8  gr. 
of  silver  per  ton.  Further  south  the  lode  appears  to  pinch  considerably,  but  is  trace- 
able by  a  line  of  small  patches  of  quartz  and  carlx)nate  for  the  next  30  yards.  It  shows 
herp  as  a  knob  of  quartz  with  copper  glance  and  carbonate  alx)ut  3  feet  in  thickness, 
the  total  width  of  the  lode  being  apparently  alx)ut  6  feet.  Some  ore  picked  from  here 
assayed  47 '57  per  cent,  of  copper,  a  trace  of  gold,  and  7  oz.  1  dwt.  3  gr.  of  silver  per 
on.  Forty-four  yards  further  south  another  outcrop  of  quartz  is  seen,  and  again 
yards  on,  a  patch,  13  yards  in  length  by  3  feet  in  thickness,  shows  copper  glance  and 
carbonate.  A  sample  of  ore  from  here  assayed  35*2  per  cent,  of  copper,  a  trace  of  gold, 
and  6  oz.  0  dwt.  5  g^.  of  silver  per  ton.  The  appearance  of  the  outcrop  of  this  lode 
is  very  promising,  and  from  what  can  be  observed  of  the  general  mode  of  occurrence 
of  the  copper  ores  in  the  district,  shows  a  good  prospect  of  being  able  to  turn  out  a 
considerable  quantity  of  rich  glance  ore  above  the  water  level.  A  few  shallow  trenches 
and  shafts  would  soon  throw  light  on  its  probable  value. 

(7)  Mr.  Rutherford .  describes  the  outcrop,  and  then  continues : 

I  consider  this  outcrop  to  be  a  series  of  shallow  quartz  veins  impregnating  the 
bedding  of  the  sandstone  and  associated  in  places  with  rich  copper  glance. 
I  feel  sure  that  very  little  work  will  prove  it  to  be  a  surface  aggregation. 


•        •         • 
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Dbvblopmbnt. 
The  workings  at  the  time  of  my  visit  were  as  follow :  — 
Four  trenches :  (a),  1  ch.  south  of  No.  2  shaft ;  (b),  ^  ch.  south 

of  No.  3  shaft;   (c),  1  ch.  south-south-weet  of  Na  3  shaft;  and  (d) 

f  ch.  beyond  (c) ; 

An  open  cut  is,  2^  oh.  long,  6  ft.  wide  and  12  ft.  deep.     The 

northern  part  is  now  being  worked  down  in  three  benches. 


f 


ftugMtd*  m>efy 


Sketch  Plan 

DUCHESS  &IVANHOE 

Scsfe  15  Chains  to  an  inch 
o  s  to  m 
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A  winze,  20  ft.  deep,  is  near  the  centre  of  the  open  cut. 

No..  1  shaft,  the  northemmoet,  is  in  about  the  centre  of  the  lease 
a  little  over  a  chain  north  of  the  open  cut.  It  is  56  ft.  in  total  depth, 
and  drives  have, been  opened  at  the  46  ft.  level  for  40  ft.  north  and 
60  ft.  south.     The  drives  were  being  extended  when  visited. 

No,  2  shaft,  1  ch.  south-south-east  of  the  open  cut,  is  73  ft.  deep. 
At  45  ft.  depth  a  drive  luus  been  carried  15  ft.  south  and  several  feet 
north. 
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No,  3  shaft y  2 J  ch.  south-south-west  of  No.  2,  ]«  52  ft.  in  total 

depth,  and  has  drives  at  the  45  ft.  level,  60  ft.  to  the  south,  and  66  ft. 

to  the  north. 

Output. 

1905 — 11  j^  tons  shipped,  containing         46%  copper 

1906-26JS    ,.        „ 

500       „    at  grass         „        35% 

Gboloot. 

The  country  to  the  south  of  the  workings  is  a  pink  indurated 
granular  felspathic  rock — ^probably  once  a  sandstone — apparently 
striking  north-east,  though  the  evidence  is  not  conclusive,  it  being 
difficult  to  distinguish  between  jointing  and  bedding  planes,  except 
where,  aa  in  the  southernmost  shaft,  indistinct  ripple  marks  are 
visible.  In  the  other  workings  sandstone,  slate,  and  schist  alternately 
form  the  enclosing  walls,  and  that  alone  points  to  the  ore-body  crossing 
the  strata.,  but  nevertheless  there  is  not  sufficient  evidence  to  call  this 
a  fissure  lode.  It  is  more  probably  a  succession  of  lenses  on  a  crush 
zone.  Tlie  dip  of  the  ore-body  is  almost  vertical,  any  underlie  being 
to  the  west. 

Water  level  is  50  ft.  from  the  surface,  and  in  No.  2  sliaft  water  is 
making  at  the  rate  of  3,000  gall,  per  24  hrs. 

Orb-body. 

It  is  understood  that  the  ore  originally  rose  several  feet  above 
the  ground  but  the  crop  had  been  removed  prior  to  my  visit,  when 
little  could  be  learnt  from  an  examination  of  the  surface,  l>eyond  the 
open  out,  of  underlying  ore-bodies. 

The  soutliemmoet  trenches  (c  and  d)  show  notliinpr  of  the  ore- 
body,  though  there  is  much  sinter  in  the  decomposed  country  and 
coarsely  crystallised  calcite  crops  just  beyond. 

In  the  trench  (&),  how^ever,  there  is  between  1  and  2  ft.  of  iiiala- 
chite  and  earthy  cuprite  ore. 

In  the  trench  (a)  between  shafts  Nos.  2  and  3  is  a  format  ion  4  ft. 
wide,  of  which,  however,  only  6  in.  is  cupriferous. 

In  the  southern  part  of  the  ope?i  cut  the  decomposed  country 
adjacent  to  the  ore  carries  much  lime,  and  the  ore-body  (eartliy  mala- 
chite and  glance)  averages  3  ft.  in  width — i  ft.  near  the  centre  and 
18  in.  at  the  southern  end — and  contains  30%  copper.  To  tlie  south 
of  the  cut  there  is  little  ore  cropping,  and  what  there  is  is  poor. 

The  ore  bagged  from  the  southern  part  of  the  cut,  still  at  the 
mine,  amounts  to  150  tons. 

In  the  face  at  the  northern  end  of  the  open  cut  the  ore-body 
(malachite,  with  some  glance)  increases  in  width  from  18  in.  at  the 
surface  to  2  ft.  6  in.,  8  ft.  below^.  The  ore  from  the  northern  end  of 
the  cut,  of  which  100  tons  is  paddooked,  is  siliceous,  containing  lumps 
of  quartz,  but  it  will  average  30%  copper. 
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Besides  this  some  16  tons  have  been  bagged,  and  there  is  over 
100  tons  of  high  grade  ore  in  the  tip.  At  the  time  of  my  inspection 
besides  that  bagged  some  80  tons  of  unsorted  ore,  chiefly  malachite 
and  glance,  lay  at  the  cut. 

The  southernmoet  shafts  No,  3,  has  been  sunk  where  the  surface 
indications  are  not  very  favourable,  and  unfortunately  no  great 
improvement  has  taken  place  at  a  depth.  In  the  southern  drive  on 
the  45  ft.  level  the  eastern  wall,  dipping  steeply  to  the  west,  is  seen 
to  be  well  slickensided.  In  the  face  the  formation,  only  18  in.  to  2  ft. 
wide,  consists  of  crushed  country  with  quartz  lenticules  and  bunches 
of  tile  ore  stained  with  malachite,  but  nearer  the  shaft  bunches  of 
gossany  tile  ore  are  rather  more  abundant.  The  northern  drive 
proved  an  average  of  6  in.  of  oxidised  ore  (25%  copper),  but  in  the 
face  there  is  9  in.  carbonate-bearing  tile-ore  which  will  probably 
average  30%  copper,  and  in  one  place  there  is  2  ft.  of  fonnation,  with 
lenticular  bunches  of  ore  and  quartz.  It  is,  however,  not  very  well 
defined.  The  country  rock  is  a  felspathic  sandstone  proved  for  26  ft. 
in  the  western  crosscut ;  it  has  cleavages  running  north  and  south,  but 
the  bedding  planes  would  appear  from  the  indistinct  ripple  markings 
to  be  nearly  north-east  and  south-west.  The  country  rock  east  of  the 
ore-body  has  a  slaty  appearance,  but  is  really  the  same  as  the  western. 
The  work  done  in  this  shaft  might  be  taken  to  indicate  that  the  ore- 
body  is  on  a  true  fissure,  but  on  the  whole  it  is  more  likely  to  be 
simply  a  shear  zone  along  the  master  jointing. 

Some  ore  has  been  bagged  from  here,  but  the  seconds  at  grass 
are  very  siliceous. 
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SECTION   ALONG   LIKE   OF   LODE,   DUCHESS. 


The  No,  2  shaft  workings  reveal  a  somewhat  more  promising 
state  of  affairs.  The  ore  is  reported  to  be  2  ft.  6  in.  wide  at  the  shaft 
bottom,  but  the  water  is  heavy.  In  the  southern  drive  the  formation, 
except  in  the  face,  where  it  pinches  to  2  ft.,  is  4  ft.  wide,  but  there  is 
little  copper  ore  in  it.  Tlie  country  rock  here  is  slate,  the  strike  of 
which  appears  but  indistinctly  to  be  across  the  lode.  In  the  roof  of 
the  northern  drive  12  in.  of  rich  glance  ore  is  visible,  and  in  the  floor 
9  in.  The  ore  becomes  very  ferruginous  in  the  face,  but  the  presence 
of  decomposing  pyritic  ore  is  indicated  by  abundant  efflorescent 
epsomite.  The  ore-body  is  bounded  on  the  east  by  12  in.  of  quartz, 
the  country  rock  being  schist  striking  across  the  lode. 
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About  40  tons  of  ore  lie  bagged  at  this  shaft,  with  20  tons  fine- 
grained siliceous  seconds  (15%)  and  15  tons  unsorted  ore  (20%) — 
the  chief  copper  mineral  being  malachite,  though  much  glance  is  also 
present. 

No.  1  shaft  shows  malachite  and  metallic  glance  across  its  whole 
width  at  the  siu^ace  and  the  exposures  on  the  45  ft.  level  are  even 
better.  At  the  shaft  there  is  only  18  in.  of  ore,  but  a  few  feet  north 
of  it  the  body  opens  out  to  the  full  width  of  the  drive,  and  in  the  face 
of  the  northern  drive  7  ft.  of  ore  is  visible,  while  the  western  wall  has 
not  yet  been  reached.  The  ore  is  earthy  malachite,  with  some  earthy 
cuprite  and  a  little  dense  limonite.  It  probably  will  average  35% 
copper,  but  is  becoming  lees  pure  towards  the  west.  In  the  southern 
drive  the  eastern  wall  ha*  been  considerably  slickensided  vertically, 
but  the  ore-body  is  very  irregular.  Halfway  along  the  drive,  where 
the  country  is  schist,  the  ore  is  only  6  in.  wide,  and  beyond  it  for  some 
feet  there  is  only  poor  formation ;  but  it  then  gradually  increases  to 
6  ft.  Near  the  southern  face  a  horse  (of  decomposed  sandstone  ?) 
comes  in  from  above,  and  in  the  face  the  ore-body  is  only  2  ft.  6  in. 
wide  in  the  roof,  and,  containing  20%  silica,  is  much  more  siliceous 
than  usual,  but  in  the  floor  it  is  6  ft.  wide.  Bunches  of  chalcocite,  both 
dull  and  metallic  (glance),  ooo\ir  in  the  oxidised  ore  and  also  in  the 
quartzite  here. 

About  30  tons  of  ore  lie  bagged  at  this  shaft,  and  50  tons  of 
firsts  have  been  paddocked. 


Orb  Dbvblopbd. 

Owing  to  the  extremely  irregular  nature  of  the  ore-body,  it  is  not 
possible  in  the  present  state  of  development  to  calculate  with  any 
pretence  to  accuracy  the  ore  available  above  any  level  at  the  Duchess. 
From  the  data  obtained  in  the  drives  on  the  Noe.  1,  2,  and  3  shafts,  a 
minimum  of  5,000  tons  may  be  depended  on  above  the  45  ft.  level 
without  taking  into  account  that  the  thick  deposit  of  rich  ore  exposed 
in  the  open  cut  should  also  be  struck  by  continuing  tlie  southern 
drive  from  the  No.  1  shaft.  Developmental  work  should  ])e  carried 
out  vigorously,  especially  towards  the  north,  in  proving  the  ore  at  a 
depth  and  blocking  it  out  to  prove  the  value  of  the  mine. 


Duchess  North  (M.L.  367). 
Location,  Etc. 

The  Duchess  North  adjoins  the  Duchess  on  the  north. 

The  area  is  5  ac.  The  ground  was  deserted  at  the  time  of  my 
visit. 

A  shaft  has  been  sunk  near  the  southern  boundary  to  a  depth 
of  35  ft. 
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Gboloot. 

The  shaft  is  in  black  micaceous  schist,  with  bunches  of  calcite 
and  bands  of  felspathic  rock  (altered  sedimentary  probably)  just  to  the 
north  of  a  crop  of  granular  calcite  a  chain  long  and  6  ft.  wide,  changing 
southwards  into  yellowish  limestone,  with  grains  of  quartz  scattered 
through  it.  This  limestone  outcrop  can  be  traced  for  6  ch.  to  the 
Bouth-south-west  of  the  shaft  in  the  direction  of  the  general  strike  of 
the  countrv,  and  it  is  therefore  not  the  continuation  of  the  Duchess 
lode.  The  latter  has  not  been  exposed  within  10  ch.  to  the  south,  and 
in  the  intervening  space  may  have  been  faulted  or  have  pinched  out 
altogether. 

Duchess  South  (M.L.  323). 

Location,  Etc. 

This  adjoins  M.L.  275  (Duchess)  on  the  south-west. 

Its  area  is  10  ac. 

It  was  understood  that  no  work  had  been  carried  out  on  this 
lease,  and  it  was  therefore  not  inspected. 

Ivanhoe  (M.L.  277). 

Mgr.,  Peberdy. 

Location,  Etc. 

The  Ivanhoe  liee  \  mile  west  of  the  Duchess,  on  Burke  River 
waters,  61  miles  south-weet  of  Cloncurry. 

The  area  is  10  ac.  This  is  the  property  of  the  Leichhardt- 
Cloncurry  Development  Syndicate. 

Literature. 

For  titles  of  reports  numbered  as  below  see  Introduction. 

(4)  Mr.  Cameron  wrote: 

Ltait  No.  99  shows  an  outcrop  of  earthy  ferruginous  and  cupriferous  ore,  associated 

with  quartz,  occurring  along  the  bedding  of  altered  sandstones  and  greywackes  over  a 

distance  of  about  70  yards,  and  over  a  breadth  of  perhaps  5  or  6  feet.    Some  portions 

look  as  if  they  might  open  up  well,  but  no  d-stinct  outcrop  of  a  lode  can  be  observed. 

(7)  Mr.  Rutherford  states : 
"The  copper  staining  is  confined  to  patches  of  limestone  and  to  some  prominent 
boulders  of  jasper.    The  property  seems  to  me  of  httle  promise." 

(12)  Mr.  Waller  considers  the  Ivanhoe  a  lode,  and  says  that — 

**  Concentration  of  copper  ore  may  be  reasonably  expected  underneath  the  capping 
at  and  below  the  permanent  water  level.  The  prospects  of  discovering  rich  deposits 
are  greatly  strengthened  by  the  success  which  has  been  attained  at  the  Duchess  Mine." 

Development. 
At  the  time  of  my  visit  only  a  few  potholes  had  been  sunk,  but 
preparations  were  being  carried  out  to  begin  the  sinking  of  a  deep 
shaft  near  the  northern  end  of  the  lease. 
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GlOLOOT. 

There  is  here  a  pronounced  crop,  12  ft.  in  greatest  width  and 
4  oh.  in  length,  of  silicified  limonite,  in  which  can  be  seen  some  pure 
quartz  and  occasional  bunches  of  poor  copper  ore.  The  latter  consists 
of  carbonates  and  reddish  oxides  (20%  copp^),  and  the  largest  bunch 
seen  contained  only  a  ton  or  two  at  most.  The  crop  has  a  considerable 
extension,  but  owing  to  the  limited  time  available  and  the  absence  of 
workings,  the  necessity  to  traverse  much  of  it  was  not  apparent.  The 
crop  Agrees  with  the  strike  of  the  country,  and  in  all  probability 
represents  a  bed  of  impiire  limestone  in  which  the  calcium  carbonate 
has  been  replaced  by  iron  oxides  and  silica,  and  as  such  it  is  not 
expected  to  prove  a  great  copper  producer. 

Wild  McGregor  (M.L.  481). 

Location,  Etc. 

The  Wild  MacGregor  is  25  ch.  south  of  the  Duchess,  which  is 
61  miles  south-west  of  Clonciury.  The  road  to  Devoncourt  and  Clon- 
curry  crosses  this  lease. 

The  area  is  10  ac. 

The  main  shaft  is  30  ft.  deep,  and  there  are  besides  several  other 
inBignificant  openings. 

Gboloot. 

There  is  no  defined  outcrop  here,  the  ore  presumably  occurring 
as  bunches  in  decomposed  slate.    Tbe  ore  bagged  amounts  to  5  tons. 

Maude  A.  (M.L.  360). 

Mgr.,  Alexander. 

Location,  Etc. 

The  lease  is  1^  mile  south-south-«ast  of  the  Duchess  South,  and 
3  oh.  north  of  the  Burke  Rabbit  Board's  fence. 

The  area  is  3  ac.     Tliis  lease  was  not  inspected. 

A  shaft  and  a  cut  are  shown  on  the  surveyor's  plan. 

Output. 

1906— 7iH  tons  shipped. 

Orb-bodt. 
The  crop  is  shown  on  the  surveyor's  plan  striking  east-south-east. 

Bevenne  (M.L.  379). 

Location,  Etc. 

The  Revenue  is  5  miles  north-north-west  d  the  Duchess  North 
No.  1. 

The  area  is  5  ac.     This  lease  was  not  inspected. 

The  surveyor's  plan  shows  two  shafts  and  other  workings. 
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Okb-bodt. 

The  strike  of  the  ore-body  ajccording  to  the  surveyor's  plan  is 
north  by  west. 

PILGBIM  GBOUP. 

This  group  was  not  visited,  as  it  was  understood  that  no  work 
was  going  on. 

Pilgrim  (M.L.  276). 

Mgr.,  Kennedy. 
Location  and  Area. 
The  Pilgrim  is  3  miles  south-weet  of  the  Duchess. 
The  area  is  10  ac.    This  is  part  of  forfeited  leases  Nos.  55  and  98. 

LlTBRATURB. 

For  titles  of  reports  numbered  as  below  see  Introduction. 
(4)  Mr.  Cameron's  full  report  is  as  follows :  — 

Lease  No.  98. — Indications  of  copper  are  found  on  this  lease  along  a  belt  of  lime- 
stone running  north  and  south  through  the  le  ise  along  its  western  boundary.  The 
limestone  belt,  which  has  narrow  bands  of  interbedded  schists,  is  from  60  feet  to  100 
feet  in  breadth.  It  is  coarse-grained,  and  has  a  distinct  schistose  structure,  the 
calcite  grains  lying  with  their  shorter  axis  at  right  angles  to  the  strati6 cation.  Along 
this  belt  of  limestone  occur  several  prominent  outcrops  of  a  siliceous  rock  similar  to 
that  found  in  the  Cloncurry  and  Hampden  Lodes.  They  are  as  much  as  10  to  20  feet 
across  and  up  to  20  feet  in  height.  They  are  not  apparently  ore-bearing.  On  the 
south-western  side  of  the  southernmost  of  these,  however,  a  little  glance  and  carbonate 
ore  is  exposed ;  but  it  is  almost  entirely  covered  with  soil,  and  its  extent  cannot  even 
be  guessed  at.  About  20  chains  from  the  north  end  of  the  lease  on  the  line  of  the 
siliceous  outcrops  is  an  outcrop  of  copper  ore — glance  and  carbonate— apparently  about 
20  feet  through,  A  sample  from  here  assayed  27*1  per  cent,  of  copper,  a  trace  of  gold, 
and  6  oz.  15  dwt.  22  g^.  of  silver  per  ton.  This  outcrop  is  well  worth  systematic 
prospecting.  Its  continuation  is  obscured  by  surface  accumulations  and  it  is  possibly 
rich  for  some  distance  further  north. 

Lease  No,  55. — The  copper  indications  on  this  lease  occur  in  a  steeply-inclined  bed 
of  limestone  some  30  feet  in  width,  and  outcropping  for  a  distance  of  about  70  yards, 
in  places  to  a  height  of  10  feet  above  the  ground.  The  copper  occurs  as  little  blebs  of 
carbonate  scattered  throughout  the  limestone.  A  sample  taken  from  across  the  most 
likely -looking  portion  of  the  outcrop  gave  3*8  per  cent,  of  copper.  This  is,  if  anything, 
probably  a  little  higher  than  the  averaa^e,  as  in  chipping  off  pieces  for  a  bulk  assay  it 
is  difficult  to  avoid  turning  one's  attention  more  particularly  to  points  where  ore 
occurs. 

Further  to  the  south  the  limestone  has  apparently  been  replaced  by  quartz  in  a 
line  continuous  with  its  outcrop.  The  quartz  can  be  traced  for  about  30  feet,  and  is 
copper-bearing  for  about  3  feet  in  width.  The  ore  is  glance  and  tile  ore,  and  two 
assays  of  ore  picked  from  the  surface  gave  14*5  per  cent,  of  copper  and  26*125  per  cent. 
of  copper  respectively.  This  lode  shows  every  appearance  of  being  worth  opening  up 
over  this  latter  portion. 

Mr.  Rutherford  speaks  of : 
A  siliceous  limestone  belt  which  is  impregnated  with  copper  carbonate,  the  result 
of  decomposition  of  glance,  which  occurs  in  pisolitic  form  in  the  rock.  Beyond  the 
limestone  to  the  south  are  contorted  hiUs  of  weathered  sandstone  showing  bedding 
places  and  stained  with  copper  in  places.  It  was  probably  from  this  overlying  rock 
that  the  copper  in  the  limestone  was  derived. 
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Pilgrim  Extended  (ILL.  485). 

Mgr.,  Eennedy. 

LocATiox,  Etc. 
This  adjoins  the  Pilgrim. 
Its  area  is  30  ac 

Empress  (ILL.  610). 

Mgr.,  Need. 
Location',  Etc. 
The  Empress  is  understood  to  adjoin  the  Pilgrim. 
Its  area  is  10  ac. 

TSIKELANA    aROUP. 

Very  little  had  been  heard  of  the  Trikelana  at  the  time  of  my 
yisit  to  the  southern  part  of  the  field,  and  the  group  was  therefore 
missed — unfortunately,  to  judge  by  latest  accounts. 


Trikelana  (MJ<.  No.  522). 

Location  and  Area. 

The  Trikelana  lies  on  Pilgrim  Creek  waters,  9  miles  south  of  the 
Duchess,  which  is  61  miles  south-west  oi  Qoncurry. 

The  area  is  10  ac.     This  lease  waa  not  inspected. 

Dbvblopmbnt. 

A  shaft  had  been  sunk  39  ft.  in  Oct,  1906.  It  is  understood  that 
an  open  cut,  87  ft.  long,  10  ft.  wide  and  6  ft.  deep,  has  now  been 
opened. 

Output. 

1906  ...        6  tons  shipped. 

It  is  reported  that  the  c^n  cut  produced  : 

30  tons  of 35%  ore,  and 

100     ,,  ...        .».        ...     16  %  ore. 

Orb-bodt. 

The  depoeit  made  little  or  no  outcrop  at  the  surface,  its  presence 
being  indicated  by  floaters  of  ore.  Two  specimens  from  the  mine 
were  given  me  by  Mr.  AUis,  the  owner.  One  contains  much  free 
quartz  and  kaolin,  and  is  evidently  from  near  the  surface,  being  formed 
m  great  part  of  limonite,  with  stains  and  veins  of  malachite  and 
chrysocolla^ — contents  10%  copper.  The  other  shows  chalcopyrite  in 
process  of  alteration  into  limonite  and  glance,  and  stained  externally 
to  some  extent  by  malachite;  this  is  representative  of  the  25%  ore. 

Inheritance  (M.L.  657). 
Mgr.,  Allis. 
Location,  EUtc. 
The  Inheritance  is  located  north-east  of  the  Trikelana. 
Its  area  is  20  ac. 
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Legacy  (M.L.  658). 
Mgr.,  Allis. 
Location,  Etc. 
The  Legacy  lies  north-west  of  the  Trikelana. 
Its  area  is  10  ac. 

MOUNT  BIBNIE  aBOUP. 

The  group  lies  74J  miles  south-south-west  of  Clonourry.  It  was 
not  visited  as  practically  nothing  had  been  heard  of  it  at  the  end  of 
last  year. 

Mount  Biniie  (M.L.  686,  Etc.). 

Mgr.,  McLeod. 

The  Mount  Birnie  leases  lie  within  |  mile  to  the  west  of  Mount 
Birnie  itself.  They  are  connected  by  road  both  with  Clonourry  and 
with  Boulia. 

Arba. 

Mineral  leases  Nos.  686,  742  (No.  2),  743  (No.  3),  and  744  (No.  4), 
are  each  10  ac.  in  area.  Three  other  10  ac.  leases,  and  one  of  15  ac. 
have  been  taken  up  round  these. 

Dbvblopmbnt. 

Mr.  McLeod  has  shown  me  a  plan  of  the  workings,  complete  to 
June,  1907.  This  shows,  on  M.L.  686,  a  trench  20  ft.  long  and  10  ft. 
deep,  and  four  shafts — No.  1,  50  ft.  deep,  with  a  15-ft.  crosscut  to  the 
east  at  45  ft.  depth;  No.  2,  15  ft.  deep;  No.  3,  10  ft.  deep;  and  No.  4, 
6  ft.  deep.  On  the  lease  to  the  west  two  shallow  shafts  have  been 
sunk;  on  that  to  the  south-east  is  another;  and  on  the  eastermost 
lease  is  another. 

Ore-bodies. 

The  main  ore-body  on  M.L.  686  is  believed  to  strike  north  by 
east.  The  trench  on  it  is  understood  to  be  wholly  in  ore-bearing 
country,  there  being  a  cupriferous  and  ferruginous  blow  to  the  north, 
15  ft.  wide,  rich  in  cuprite  over  a  width  of  4  ft.  The  main  shaft  on 
the  western  side  of  the  blow  was  sunk  to  water  level  (about  65  ft. 
below  the  surface).  Numerous  assays,  showing  high  copper  content, 
have  been  made  of  material  from  the  shaft,  but  most  of  the  specimens 
were  probably  taken  from  rich  seams  of  ore.  No.  2  shaft  on  the  main 
line  of  strike  has  also  yielded  rich  stone,  including  dense  glance 
stained  by  malachite.  At  least  six  other  outcrops,  running  in  various 
directions,  liave  been  located  on  the  leases. 
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Monastery  (MX.  467). 
Location  and  Area. 

The  Monastery  lies  5  miles  west  of  the  Mount  Birnie  and  18  miles 
south  of  the  Duchess,  which  is  61  miles  south-west  of  Cloncurry. 

The  area  is  10  ac.     This  leaae  was  not  visited. 


Dbvblopmbnt. 
Open  cuts  are  said  to  be  almost  continuous  over  a  length  of 
150  ft.,  the  most  northerly  being  9  ft.  long,  4  ft.  wide,  and  12  ft.  deep. 

Output. 

190<)  6  tons  shipped. 

6    ,,  ,,         containing  30%   copper. 

Orb. 

The  ore  is  glance  and  malachite  uniformly  high  in  grade,  and  it 
was  reported  that  50  tons  of  20%  ore  were  paddocked  early  in  the 
year. 


WILLS  RIVER. 

The  Mount  Hope  Group  is  included  under  this  heading,  because 
<rf  t^e  usual  practice,  but  the  mines  are  really  within  the  Burke  River 
catchment  area. 

LADY  PANKT  GBOUP. 

The  I^idy  Fannj  group,  which  is  60  miles  Bouth-weat  of  Cloncurry, 
comprises,  besides  a.  number  of  leeaee  adjacent  to  the  wiginal,  the 
Italian,  Prodigal,  Blue  Spec,  (Hum  Victoria,  Burke  and  Wills,  etc. 
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LAST  FAirar   GBOUP 


The  lady  Fanny  porphyries  are  similar  to,  but  in  much  greater 
bulk  than,  those  at  the  Dabbyn-Boundary  Group.  The  association  of 
copper  oree,  especially  chalcocite,  and  porphyries  is  to  be  noted  in 
connection  with  the  discoTeries  at  Eij,  "Nev.,  where  immense  bodies 
<^  ore  containing  2  to  2^%  copper  are  to  be  worked  in  the  near  future. 
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Lady  Fanny  (MX.  178). 
Location. 

The  Ledj  Fanny  is  located  near  the  head  of  a  small  tributary  of 
the  Wills  River  a  quarter  of  a  mile  west  of  the  main  Urandangi  road 
at  a  point  60  miles  south-west  of  Cloncurry,  and  4^  miles  northreast 
of  Teddington  Lock  station,  on  the  Wills  River.  Hie  distance  by 
road  from  Cloncurry,  taking  the  New  Bridgewater  short  cut,  is 
77  miles. 

Arba. 

The  area  is  10  ac. 

It  is  reported  that  a  Melbourne  syndicate  had  secured  a  6  monthfl^ 
option  in  January  last,  but  at  the  time  ol  my  inspection  there  was  no 
one  on  the  ground. 

Devblopmbnt. 

The  workings  comprise  three  trenches  ;  one  shallow  hole,  and  two 
shafts. 

Two  of  the  trenches  are  on  the  southern  end  of  the  main  outcrop, 
the  third  on  a  separate  crop  two  chains  to  the  west.  The  shallow 
hole  is  on  the  eastern  side  of  the  main  outcrop. 

The  old  gold  shaft  was  sunk  in  1900,  and  is  reported  to  be  60  ft. 
deep. 

The  new  shaft,  50  ft.  west  of  the  main  crop,  is  103  ft.  deep.  It 
was  inaccessible  to  me,  but  it  is  known  that  at  the  100  ft.  level  there 
are  cro6«cuts  east  and  west,  their  total  length  being  100  ft. 

Output. 

1905  ...        10  tons. 

1906  ...        20^^  tons  shipped,  containing  27%  copper. 

Gbologt. 

This  is  an  area  of  schistose  slate  and  porphyry  in  alternate  belts. 
The  slates,  over  wide  areas,  liave  been  rendered  cupriferous,  the 
copper  minerals  occurring  as  impregnations  veins  and  bunches.  A 
feature  of  the  separate  bunches  on  the  northern  part  is  that  their 
general  run  is  slightly  east  of  north,  while  the  cupriferous  belt,  as  a 
whole,  strikes  slightly  west  of  north.  Only  one  body  of  any  consider- 
able size  reaches  the  surface,  and  the  limits  of  that  have  not  been 
tested.  The  cupriferous  belts  are  well  worthy  of  prospecting  by  cross- 
cutting,  preferably  from  underlie  shafts  in  the  more  gossany  outcrops. 

Orb-bodies. 

The  main  crop  stands  10  ft.  above  the  general  level  of  the  ground, 
averages  10  ft.  in  width  (the  central  pert  is  15  ft.  wide),  and  is  2  ch. 
in  length.  It  consists  of  goesan,  moet  of  it  carrying  malachite  and 
tile  ore  and  some  gold ;  that  at  the  southern  end  however  is  cellular 
and,  as  to  be  expected,  then  carriee  no  copper,  it  having  been  leached 
downwards.  The  body  tapers  out  northwards,  and,  beyond  the  one 
small  patch  of  gossan  5  ft.  in  diameter,  makes  no  further  show  on  the 
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surface.  It  ends  more  abruptly  on  the  south,  the  trench  there 
exposing  only  slightly  stained  country.  Just  beyond  this,  however, 
the  country  over  a  width  of  30  ft.  is  veined  with  green  carbonate,  and 
carries  bunches  of  gossan,  but  there  is  no  further  sign  of  a  massive 
ore  body.  The  goesan  would  therefore  seem  to  be  the  outcrop  of  a 
big  bunch  or  shoot. 
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The  hole  sunk  on  the  eastern  side  shows  the  ore  to  be  not  well 
defined  from  the  kaolinised  country  to  the  east,  into  which  irregular 
bunches  project.  About  17  tons  of  ore,  assaying  27*75%  copper,  have 
been  shipped  from  this  hole.  The  10  tons  of  ore  at  grass,  consisting 
of  gossan  with  malachite  and  tile  ore,  will  probably  run  20%  copper. 

Tlie  old  shaft  was  sunk  for  gold,  specks  of  which  could  be  seen  in 
the  ore,  but  the  highest  yield  reported  was  only  13  dwt.  per  ton.  The 
material  of  the  tip  comprises  soft  gossan.  This  shows  no  copper,  but 
copper  will  nioet  certainly  be  found  beneath  it,  and  the  shaft  should 
therefore  be  deepened. 

The  main  shaft,  sunk  to  test  the  ore  at  a  depth,  instead  of  being 
in  the  ore-body — underlying  if  neoessaiy — is  in  the  hanging^wall 
country  to  the  south-west.  Very  encouraging  reports  appeared  while 
the  work  of  sinking  and  cross  cutting  was  in  progress ;  sulphides  were 
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fiist  met  at  65  ft.  depth,  and  at  the  shaft  bottom  the  body  was  said  to 
be  12  ft.  wide  and  to  assay,  with  that  in  the  shaft,  25%  copper;  but 
there  is  no  evidence  of  any  quantity  of  ore  having  been  raised  from 
the  shaft.  The  rock  on  the  tip  is  bluish  chlcH-itic  schistose  slate,  in 
which  chalcopyrite  occasionally  occurs  disseminated  and  more  often  aa 
veins.  Interesting  changes  have  taken  place  in  the  country  rook 
where  it  has  become  impregnated  with  chalcopyrite,  the  chief  of  which 
has  been  the  production  of  crystalline  hornblende.  Tliis  occurrence 
is  perhaps  analagous  to  that  at  Hoesland,  B.C.,^  where  the  depomta 
are  considered  to  have  been  formed  under  dynamic  metamorphio 
conditions.  The  amount  of  cupriferous  country  visible  is  only  a  feiw 
tons,  but  there  may  be  more  buried  in  the  tip.  The  surface  indica- 
tions— the  trench  shows  only  stained  country — ^are  not  favourable  for 
success  in  cross  cutting  at  this  particular  spot,  but  veins  of  chalcopyrite 
do  seem  to  have  been  cut,  and  now  theee  might  be  followed  to  the 
north  to  strike  the  main  ore-body. 
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PART  OF  LADY  FAUNT  CUPBIFEBOUS  BELT. 


Just  to  the  west  of  the  main  shaft  is  a  belt  of  copper-bearing 
country,  2  ch.  in  width,  which  can  be  traced  over  a  distance  of  10  ch. 
A  trench  on  the  belt  1  ch.  south-west  of  the  main  shaft  exposes  a 
width  of  20  ft.  of  coppei^bearing  country  seamed  with  gossan,  and, 

♦  Metaaomatic  Processes  in  Fissure  Veins.  IW  Waldemar  Lindgren.   Am.  Inst.  M. , 
Eng.,  Washington,  1900. 
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4  ch.  south  of  the  main  shaft,  there  is  a  crop  of  quartz  and  gossan 
probably  2  ft.  wide,  on  which,  however,  no  work  has  been  done.  Hie 
southern  part  of  the  belt  is  well  worth  a  thorough  prospecting;  but, 
in  the  north  western  comer  of  the  lease,  conditions  for  the  develop- 
ment of  large  bodies  do  not  appear  to  have  been  so  favourable,  the 
ore  bunches  being  comparatively  small  and  the  intervening  country 
exceedingly  hard  and  undecomposed.  Though  a  few  tons  may  be  got 
from  the  surface,  this  part  of  the  belt  is  not  likely  to  be-  ever  mined 

as  a  whole. 

Lady  Fanny  North  (M.L.  365). 

Location  and  Arba. 

This  leafie  lie®  north-west  of  the  Lady  Fanny,  adjoining  it  only  at 
the  Bouth-eastem  oomer. 

The  area  is  5  ac     The  lease  was  unmanned  when  seen  by  me. 

Dbvblopmbnt. 
The  workings,  which  are  at  the  southern  end  of  the  lease,  90  ft. 
above  the  Lady  Fanny  brace,  comprise  two  potholes  2  ch.  apart,  one 
of  which,  the  southern,  is  10  ft.  square  and  10  ft.  deep. 

Output. 

4    tons  shipped  containing 20%  to  30%  copper. 

J.9O0  05    ,) 

Orb-bodibs. 

At  the  northern  hole  only  copper-bearing  country  rock  is  visible, 
but  at  the  southern  hole  can  be  seen  9  in.  of  gossany  material  on  the 
west  and  18  in.  of  similar  stuff  on  the  east  of  8  ft.  of  kaolinised 
porphyry.  The  ore  can  be  traced  on  the  surface  for  ^  ch.  north  of  the 
big  hole  and  1  ch.  south,  where  there  is  3  ft.  width  of  gossany  country 
and  quartz  containing  s^y  10%  copper. 

The  seconds  at  /grass,  about  5  tons  weight,  consist  of  blue  and 
green  carbonate  in  siliceous  gossan,  and  contain  10%  copper. 

Geology. 

These  bodies  probably  simply  fill  cracks  of  limited  extent.  The 
country  is  hard  schistose  porphyry,  and  though  the  separate  bodies 
give  no  sign  of  permanance  the  possibility  of  thie  porphyries  being 
imiformly  cupriferous  at  a  depth  is  not  to  be  overlooked. 

Lady  Fanny  North  No.  1  (M.L.  489). 

Location,  Etc. 

This  adjoin  the  Lady  Fanny  on  the  north. 

The  area  is  5  ac.     The  mine  wia«  idle  when  inspected  in  January. 

Only  one  hole,  10  ft,  has  been  opened,  and  that  is  in  the  south- 
western comer. 

Orb-bodt. 

The  ore-body  can  be  traced  southwards  for  nearly  a  ohain  into 
the  Lady  Fanny.     In  the  hole  it  is  2  ft  6  in.  wide — ^the  usual  oxidised 
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gofisanjr  ore,  rather  siliceous  but  containing  at  leaAt  20%  oc^per. 
The  felspathic  countiy  rock  is  much  kaoliniaed,  and,  as  in  the  Lady 
Fannj  North,  nia7  pro^e  evenly  cufHrif erous  at  a  depth. 

Unnamed  (M.C.      ). 
Location,  Etc. 

This  lies  1  m.  north  of  the  Lady  Fanny.    It  was  not  visited  by 
me. 

There  is  a  10-ft.  open  cut  (May,  1907). 

Okb-bodib8. 
There  is  reported  to  be  a  formation,  1  to  2  ft.  wide,  of  copper 
ore  (oxidising  pyrite)  and  crystalline  haematite.  Gold  occurs  in 
paint  and  sheet  form  on  the  faces  of  the  crystals  of  haematite,  having 
probably  been  leached  from  the  adjacent  copper  ore  and  reprecipitated 
there. 

Lady  Fanny  West  (MX.  488). 
Location,  Etc. 
This  adjoins  the  Lady  Fanny  on  the  west. 

The  area  is  5  ac  The  lease  waa  idle  at  time  of  visit  in  January  of 
this  year. 

The  only  opening  is  in  the  north-eastern  comer  of  the  lease ;  it  is 
10  ft  deep. 

Orh-bodt. 

The  hole  is  on  a  body  9  to  18  in.  wide  of  malachite-bearing  tile 
ore  in  felspathic  country,  kaolinised  near  the  lode.  The  ore  cuts  out 
a  few  feet  south  of  the  hole,  but  shows  for  half  a  chain  to  the  north- 
east, in  which  direction  it  becomes  very  siliceous.  No  large  amount 
of  ore  is  likely  to  be  found  here. 

Juno  (M.L.  773). 
Location. 
The  Juno  is  10  ch.  west  of  the  Lady  Fanny. 
Its  area  is  6  ac.    Not  visited. 

Bnrke  and  Wills  (M.L.  435). 

Kennedy. 

Location. 
The  Burke  and  Wills  lies  18  ch.  west  of  the  Lady  Fanny. 
It«  area  is  10  ac.    Not  visited 

Italian  (M.L.  689). 
Location,  Etc. 
The  Italian  lies  just  west  of  the  main  Urandangi  road,  one  mile 
south-south-west  of  the  Lady  Fanny. 

The  area  is  6  ac.     The  mine  was  deserted  when  inspected,  and 

had  been  idle  fcr  months. 

Dbvblopmbnt. 

The  workings,  all  within  a  very  small  area,  comprise  an  open  cut 

and  four  shafts,  sunk  early  in  1906.    The  open  out  is  20  ft.  long,  6  ft 

wide,  and  12  ft  deep.     An  underlie  shafts  sunk  in  the  middle  of  the 
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out,  IB  16  ft  deep.  A  rertioal  shafts  10  ft  to  tiie  eaat  of  the  abaft  in 
the  out,  is  IS  ft  deep,  ami  the  other,  10  ft  to  the  south  of  it,  is  46  ft 
deep  (iiiAcoeniUe).  TtiA  fourth  shaft,  which  ia  ahallov,  lie«  10  ft. 
east  of  the  leoood. 

Output. 
1906  87ij  loiu  shipped. 

Ore-hodt. 

The  form&tion  in  the  open  cut  ayerages  6  to  6  ft  ia  widtlL  It 
oonaiste  ol  calcareous  kaoliniaad  rook  stained  with  raalaichite  through- 
out and  containing  bunohes  of  goeaan,  with  veina  of  aoioular  malachite 
and  patchM  oJ  tile  ore.  The  ore-body  was  reported  to  be  3  ft  wide  in 
the  out  and  18  in.  wide  in  the  cemtraJ  shaft.  The  body  probably  does 
not  extend  beyond  the  limits  of  the  open  cut,  but  the  alluvium  oi  the 
flat  precludes  certainty  on  that  point. 

The  firsts  (30%  copper)  at  grass  amount  to  2  tons,  and  consist 
of  quartz-bearing  limonite,  with  chalcopyrite  altering  into  ghmce  and 
Teined  by  radiating  nnalachite.  The  secoiuiB,  a.bout  10  tona,  oongist  of 
gOBsaa  with  malachite,  and  probably  will  run  1*5%  copper. 


^^. 

Fig.  2  (double  natural  size).— cHALcoprBiiK  altehikq  into 

CHALCOCITS  AND  LIMONITE,    ITALIAN, 

1.  ChalcocUf.                                   4-  Limonite,  vilh  vtry  UUlc  chtdcociU. 

The  oountry  rock,  where  visible  north,  south,  and  west,  is  por^ 
phyiy,  but  to  the  eaat  there  is  aohist. 

Hie  aouthem  shaft  is  in  softened  chlraitic  schist,  and  some  glanoe 
and  earthy  secondary  sulphide  or&  containing  natiTO  copper  has  been 
r&iaed  trcan.  it 
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Blae  Spec  (M.L.  368). 
Graims. 
Location,  Etc. 
The  Blue  Spec  is  1^  mile  Bouth-south-eest  of  the  Italian. 
Its  area  is  5  ac.    Not  visited. 

Orb-bodt. 
The  survey  plan  shows  an  outcrop  striking  north-west  and  south- 
east. 

Blue  Light  (MX.  703). 
Location,  Etc. 

The  Blue  Light  is  ^  mile  north  of  Blue  Spec 
Its  area  is  5  ac.    Not  visited. 

Lady  Don  (MX.  702). 
Location,  Etc. 
The  Lady  Don  is  ^  m.  we«t  of  Blue  Spec. 
Its  area  is  10  ac.    Not  visited. 

Prodigal  (M.L.  490). 
Mgr.,  Riordan. 
Location,  Etc. 

The  Prodigal  lies  2^  miles  south-south-east  of  the  Lady  Fanny. 
The  area  is  5  ao. 

There  is  one  shaft  35  ft.  deep,  and  an  open  cut  running  12  ft. 
south  ci  the  shaft. 

Output. 

1906 — 16  tons  shipped,  oontaining         23%  copper. 

O1UI-BODII& 

The  ore  here  forme  a  very  irregular  body  between  porphyry, 
which,  near  the  lode,  has  been  rendered  micaceous,  and  quartzite 
cropping  to  the  north.  The  gossan  cap,  very  siliceous  in  places,  can 
be  followed  for  1  ch.,  to  the  north-west  (beyond  which  there  are  occa- 
sional trace  of  copper  for  2  ch.)  and  for  1  ch.  to  the  north-north-east 
(the  indications  beyond  being  to  the  eafit-north-east). 

The  formation  in  the  shaft  varies  between  1  ft.  and  6  ft  in  thick- 
ness. It  haa  not  defined  walls,  but  dips  1  in  3  to  the  south.  The  ore 
masses  are  very  irregular  in  form,  and  half  way  down  the  shaft  almo<»t 
disappear,  but  in  the  bottom  ore  is  exposed  over  a  width  of  4  ft. 

The  ore  at  grass  (10  tons  bagged  and  9  tons  broken)  is  dense 
limonite  with  grains  of  quartz  (silica  at  least  25%)  and  disseminations 
and  veins  of  malachite  and  tile  ore ;  but,  though  glance  is  reported  to 
be  found  occasionally,  none  was  seen.    This  should  yield  25%  copper. 

Cham  Victoria  (M.L.  690). 
Location,  Etc. 
This  lease  is  about  1  m.  north  of  the  Lady  Fanny. 
The  area  is  20  ac.     The  lease  is  \mder  option  to  the  Mount  Hope 
Co.  (May,  1907).     It  wa«  not  inspected  1^  me. 

ORa-BODIBS. 

There  are  r^Kxted  to  be  here  similar  ^wcurreucee  to  those  a.t  iihe 
Lady  Faimy  and  to  be  opening  up  well  (May,  1907). 
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MOUNT  HOPE' GBOXTPS. 

Hie  group  proper,  53^  miles  souttb-west  of  doncurry,  oompriaea 
only  the  Mount  Hope,  Begina,  Aurum,  and  numberB,  but  the  Little 
Beauty  and  others  in  the  vicinity  are  included  here  for  conyemeince. 
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The  immenBe  quarts  blows  ci  Mount  Hope  are  not  quite  dupli- 
oated  in  any  other  part  of  the  field,  and  the  locality  is  also  distin- 
guished by  the  {Hresence  of  aplite  djkee  or  veins,  evidence  ci  eixpiriJig 
deep^eated  igneous  activities. 

Mount  Hope  (1E.L.  366). 

Mgr.,  Paaley. 
Location,  Etc. 
Mount  Hope  is  located  on  one  of  the  head  branches  of  Green's 
Creek,   a  tributary   of  the   Burke  River,    53^   miles  south-west   of 
Qoncurty. 

The  area  is  20  ac.     This  lease  was  deserted  when  inspected. 

Dbvelopmbnt. 
The  workings  comprise  two  inaccessible  shafts  and  a  pothole. 
One  of  the  shafts,  30  ft.  deep,  is  on  the  southern  boundary  near  the 
south-western  comer  of  the  lease;  the  other,  60  ft.  deep,  is  in  the 
south-eastern  comer,  and  from  it  a  crosscut  runs  south.  The  state  of 
the  workings  did  not  allow  of  ray  making  an  underground  inspection. 

Output. 

1906 10^  tons  Hhipped. 

Orb-bodies. 

Very  little  copper  ore  can  be  seen  at  the  surface  in  this  lease,  but 
there  are  five  prominent  quartz  and  quartzite  outcrops. 

One,  quite  barren,  in  the  north-western  comer,  is  three  chains  long 
and  several  feet  wide.  It  strikes  north-west,  dipping  to  the  south- 
west across  country  striking  north  and  south. 

The  second  crop,  4  ch.  to  the  east,  is  a  prominent  wall  of  barren 
quartzite,  10  ch.  in  total  length,  coming  in  from  the  north-west. 

The  third  is  a  narrow  but  well  marked  body  of  quartz,  2J^  ch. 
long,  striking  north  and  south  with  the  country. 

The  foiurth  and  main  outcrop,  into  which  the  last  merges,  strikes 
east  and  west  through  the  north  and  south  striking  country.  It  is 
10  ch.  in  length,  averages  16  ft.  in  width,  and  stands  10  ft.  above  the 
general  level  of  the  ridge.  At  the  easftern  end  it  bulges  out  to  over 
30  ft.  in  width.  The  silica  has  metasomatically  replaced  the  country 
rock,  and  deposition  has  taken  place  since  the  production  of  north 
and  south  schistosity,  which  can  be  distinguished  in  places  in  the 
quartzite.  Malachite  and  cuprite  occur  in  the  more  crushed  parts,  but 
distinctly  most  abundantly  where  certain  strata  abut  against  it. 
The  ore  is  seldom  richer  than  10%,  and  there  is  no  large  quantity 
even  as  rich  as  that.  The  crop,  as  a  whole,  is  richer  at  the  eastern 
wider  end,  on  th&  northern  side  of  which  a  shallow  hole  has  been 
excavated  on  a  small  patch  of  20%  ore,  consisting  of  malachite, 
cuprite,  and  limonite,  in  quartzite. 

The  fifth  is  a  bow-shaped  crop  of  copper-stained  quartzite,  15  ft. 
thick.     The  60  ft.  shaft,  just  to  the  north,  was  sunk  to  test  the  body 
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at  a  depth.     The  rock  on  the  tip  is  dark  chlodtio  schist^  some  of  it 

stained  by  copper  carbonate^  but  though  good  ore  was  said  to  have 

been  obtained,  little  can  be  seen  on  the  surface.     The  strike  of  the 

country  is  here  north-eafit. 

Another  m<»«  promising  crop  of  silicified  go^san^  40  ft.  in  length 

and  15  ft  wide,  is  to  be  seen  in  the  south-western  comer  of  the  leafle, 

where  the  30  ft  shaft  haa  been  simk.     The  ore  from  the  shaft  bottom 

—dense  goesan  with  carbonate  staifns — ia  not  impromising,  but  the 

greater  pcirt  of  the  sinking  was  in  very  siliceous  ore,  and  much  of  the 

tip  is  ironstained  quartzite.     About  15  tons  of  5%   ore  have  been 

paddocked. 

Gbologt. 

The  occurrence  of  pegmatite — quartz  and  orthoclase  (exhibiting  a 
strong  parting  and  a  slight  schiller  structure),  with  occasional  horn- 
blende— as  thin  veins  between  the  laminae  of  the  schists  at  the  south- 
western comer  of  the  lease,  as  well  as  over  much  of  the  country  to  the 
north-east,  is  interesting  and  important  in  considering  the  genesis  of 
the  quartz  bodies.  Pegmatites  are  the  after  result  of  igneous  intru- 
sion, the  minerals  having  been  given  off  pneumatolitically  from  the 
cooling  magma,  and  it  has  been  shown*  in  other  parts  of  the  world 
that  pegmatites  shade  insensibly  into  quartz  veins  carrying  copper 
minerals.  It  is  therefore  extremely  probable  that  the  Mount  Hope 
quartzites  are  of  deep  seated  origin. 

Mount  Hope  North  (M.L.  342). 
Location,  Etc. 
The  lea«e  is  situated  ^  mile  north  of  the  Mount  Hope  leasa 
The  area  is  20  ac.     This  ground  was  deserted  in  January,  but 
Mr.  Bums,  manager  of  the  adjoining  lease,  conducted  me  over  it 

Dbvblopmbnt. 
The  prospecting  of  this' lease  was  done  during  1905  and  1906  by 
the  Hampden  Company,  who,  when  holding  an  option  over  the  pro- 
perty, sank  5  shafts.  No.  1  shaft,  in  the  south-western  comer,  ia 
30  ft.  deep ;  No.  2  shaft,  8  ch.  to  the  north-east,  ie  50  ft  deep ;  No  3 
shaft,  6^  ch.  north-east  of  No.  2,  is  25  ft.  deep;  Na  4  shaft,  1  oh. 
beyond  Na  3,  is  50  ft  deep;  and  Na  5  shaft,  IJ  ch.  south-east  of 
No.  4  and  adjacent  to  the  eastern  boundary,  is  50  ft.  deep,  and  has 
drives  50  ft.  to  the  south  and  50  ft.  to  the  north. 

Output.    (Warden's  reports.) 

Dec.,  '05— 20  tons  raised 40%  copper 

Mar.,  '06—40    „       ? 

May,  '06—  5    „     bagged. 

Orb-bodt. 

The  outcrop  tested  by  four  of  the  above  shafts  strikes  north-east- 
by-east  across  the  lease  from-  the  south-western  comer,  where  it  makes 

*  The  Rdle  of  the  Igneous  Rocks  in  the  Formation  of  Veins.    By  J.  F.  Kemp. 
Am. Inst.  Min.  £ng.,  Richmond  meeting,  Feb.,  '01. 
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a  ahaip  bead  and  runs  Bouth.  It  oonsiatB  0/  dame  white  qiurtnta  up 
to  30  ft.  thick,  and  standing  in  plaoee  30  ft  above  the  ground.  The 
quartzite  cairiea  only  traoM  of  cof^>er,  the  itaiss  being  mostly  oa  tho 
nirface. 

In  ihaft  No.  1,  on  the  western  side  of  the  crop,  no  ore  was  found, 
though  a  few  yards  to  the  south  the  quartiite  carries  stains  and 
occasional  bunches  of  ferruginous  ore  over  a  width  of  30  ft. 

Shaft  No.  3  is  on  the  hanging-wall  side  of  the  quartzite,  and 
nothing  more  than  stains  of  malachite  in  ferruginous  quartzit«  waa 
found. 

At  shaft  Na  3  a  bunch  trf  w^bearing  material,  up  to  4  ft.  wide, 
extends  along  the  northern  face  of  the  quartzite  for  30  ft.,  but  oolj 
ironstained  quartsite  seems  to  have  been  raised.  These  workings  have 
thus  proved  nothing  of  value,  and  there  is  no  surface  indication  of 
any  quantity  of  copper  ore  here. 


1,  Chnladoaio  tiliea. 

t.  OavUn. 

S.  MaiachUe  ttaintd  lilUa. 

S.  Mammitated  Kgaiint  litiea. 
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No.  5  shaft  was  stmk  to  prove  a  parallel  crop  of  quartzite  to  the 
south-east  of  the  main  one.  The  rock  on  the  tip  is  chloritic  schist, 
with  some  bimches  of  oopper-stained  quartzite  and  a  little  chalcedonic 
quartz,  distributed  through  which  cuprite  occurs  irregularly  scattered, 
surroimded  by  a  staining  of  malachite.  It  is  understood  that  12  tons 
of  23%  ore  was  despatched  from  here.  This  is  the  only  place  on  the 
ground  from  which  any  shipping  ore  has  been  obtained. 


Eegina  North  (M.L.  636). 

Mgr.,  Bums. 

Location,  Etc. 

This  lease  adjoins  Mount  Hope  North  at  the  south-western 
comer. 

The  area  is  10  ac.  This  lease  had  not  been  surveyed  when 
inspected.    It  is  the  property  of  a  Melbourne  syndicate. 

Development. 

Tbe  only  work  in  progress  was  the  sinking  of  a  shaft  50  ft.  west 
of  the  Mount  Hope  quartzite  crop  in  the  north-eastern  comer  of  the 
lease.  It  was  then  40  ft.  deep.  The  sinking  of  this  shaft  and  that  on 
the  Moimt  Hope  No.  1  was  the  only  work  then  going  on  in  the  Mount 
Hope  Group. 

Orb-bodt. 

The  Moimt  Hope  North  quartzite  bends  and  runs  south  in 
this  lease.  At  the  south-western  comer  of  the  northern  lease 
it  is  slightly  cupriferous,  but  in  this  is  quite  barren.  The  crop,  which 
is  rather  cherty  in  parts,  frays  out  about  5  oh.  south  of  the  Mount 
Hope  North,  but  several  other  isolated  crops  aj^^ear  on  the  line  of 
strike  to  the  south.  The  shaft  is  being  sunk  50  ft.  distant  to  the 
west  of  the  crop,  to  catch  the  quartzite  on  the  underlie,  but  at  40  ft. 
depth  was  still  in  schist.  "Hiere  appears  to  be  no  justification  for 
sinking  here. 


Begina  (M.L.  483). 

Mgr.,  Burns. 

Location,  Etc. 
It  adjoins  Mount  Hope  on  tlie  north,  at  the  western  end. 

Its  area  is  15  ac. 

There  are  no  workings. 

Orb-bodt. 

A  large  body  of  barren  iron-stained  quartzite  enters  the  lease  at 
the  southern  end.  Its  strike  is  north-west,  while  that  of  the  countiy 
is  definitely  north  and  south. 
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Aurum  (ILL.  488). 
Location,  Etc. 
It  adjoins  Mount  Hope  on  the  nortii,  at  the  eastern  end. 
Its  area  is  5  ac. 
No  work  has  been  done. 

Orb-bodibs. 

None.    The  country  is  silicified  slate. 

Mount  Hope  No.  1  (M.L.  627). 

Location,  Etc. 

This  adjoins  Mount  Hope  on  the  south. 

The  area  is  5  ac 

One  shaft  near  the  northern  boundary  38  ft.  deep,  in  process  oi 
sinking  in  January,  1907. 

Orh-bodt. 

There  is  no  crop  here,  the  shaft  being  sunk  in  seajrch  of  that 
cropping  in  the  south-western  comer  of  the  Mount  Hope,  but  there  is 
no  justification  for  the  work. 

Mount  Hope  South  (M.L.  491). 

Location,  Etc. 
This  lease  is  10  ch.  south  of  the  Mount  Hope. 
The  area  is  30  ao.    The  lease,  being  deserted,  was  not  inspected. 
There  are  no  workings. 

Orh-bodt. 

A  large  crop  of  copper-stained  quartzite,  of  the  character  of  the 
others  in  the  Mount  Hope  group,  is  visible  from  the  road. 


Monarch  Senior  (M.G.  352). 

Location,  Etc. 

The  Monarch  Senior  is  about  3  miles  east  of  Mount  Hope  and 
J  mile  south-by-west  from  the  Blue  Jacket,  on  Spring  Creek  watena. 
Four  men's  ground,  400  ft.   x   360  ft.    Deserted. 

Dbvblopmbnt. 
Tlie  southern  shaft  is  60  ft.  deep ;  1  ch.  to  the  noorth-east  is  a  pit 
6  ft.  deep;  60  ft.  to  the  north-nortli-west  of  the  pit  there  is  a  shaft 
30  ft.  deep ;  just  to  the  north  of  the  last  is  a  pothole ;  and  a  chain 
beyond  there  are  two  others. 

Output. 

1905  5  tons  shipped,  oontaining  28%  copper. 
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Orb-bodibs. 
At  the  southern  end  there  is  little  outcrop,  but  at  the  northern 
end   18  in.  calcite  can  be  seen,  and  beyond  the  northern  potholes 
cupriferous  limonite  boulders  are  scattered  over  the  surface  for  a 
distance  of  a  chain. 

The  southern  shaft  being  ladderless,  a  descent  could  not  be  made. 
The  country  is  black  chloritio  schist,  in  which  the  ore  probably  occurs 
in  bimchee.  The  firsts  at  grass,  5  tons,  consist  of  chaloopyrite,  with 
infilled  chalcocite,  free  from  quartz  and  likely  to  yield  40%  copper. 
The  seconds,  araoimting  to  5  tons,  consist  chiefly  of  limonite  with 
veinings  and  infillings  of  carbonates  and  traces  of  silicate,  and  will 
run  15%  copper.  The  tip,  as  a  whole,  may  be  expected  to  carry  5% 
copper.  A  specimen  of  pyrite,  said  to  have  come  from  the  bottom,  of 
the  shaft,  was  shown  me.  It  bore  signs  of  having  suffered  leaching, 
and  was  said  to  have  been  directly  overlain  by  glance  and  covellite  (?). 

The  pit  to  the  north-east  presumably  wae  opened  on  a  bunch,  for 
schists  only  are  now  visible  in  the  hole.  There  is  about  1  ton  of 
10%  ore  at  grass. 

At  the  central  shaft  about  10  tons  of  20%  ore  lies  at  grass. 
This  is  goeeany  limonite,  with  stains  and  impregnations  of  malachite, 
some  tile  ore,  and  a  fair  quantity  of  chalcopyrite,  as  usual  partly 
converted  into  chalcocite  and  limonite  and  teseelated  in  appearance. 

In  the  northern  potholes  only  boulders  of  cupriferous  limonite 
were  found. 

There  is  thus  no  evidence  of  any  large  quantity  of  ore  on  this 
claim,  but  it  must  be  remembered  that  most  of  the  surface  is  covered 
by  quartz  and  silicified  schist  gravel,  which  hides  the  softer  rook. 

Blue  Jacket  (H.L.  632). 

Location,  Etc. 

The  Blue  Jacket  lies  about  3  miles  east  of  Mount  Hope,  among 
lowlying  roimded,  rolling  but  stony  ridges. 

The  area  is  5  ac. 

Dbvblopmhnt. 

The  shaft,  15  ft.  deep,  is  located  centrally  in  the  eastern  part  of 

the  lease ;  from  it  a  stop©  has  been  carried  northwards  the  full  depth 

for  12  ft.,  and  at  the  bottom  a  drive  is  being  carried  still  further 

north.     The  only  other  work  done  here  is  a  trench  3  ft.  deep  running 

12  ft.  north  of  the  stope. 

Output. 

3i  tons  shipped,  containing    26 J%  copper. 

Ore-bodt. 

The  north  and  south  striking  shoot  of  ore  is  believed  to  be 
pitching  northwards  from  the  shaft,  in  the  southern  end  of  which  is 
exposed  4  ft.  width  of  calcite,  with  bunches  of  quartz-bearing  limonite. 
This  crop  can  be  traced  for  10  ft.  south  of  the  shaft. 
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In  the  northern  end  of  the  stope  also  a  well-defined  fornuU^ioD, 
carrying  calospar,  oocura,  but  the  ore  in  the  floor  of  the  driye  has 
pinched  to  6  in.  in  thickness. 

In  the  northern  end  oi  the  trench  no  limestone  is  risible,  but  the 
ore  is  12  to  18  in.  wide,  and  here  comprises  high-grade  glance  and 
tesselated  glance-chalcopjrite,  with  bunches  of  quartz  and  tile  ore 
veined  with  atacamite. 

The  ore  at  grass  ready  for  bagging  amounts  to  3  tons.  It  oosh- 
sists  in  great  part  of  dense  glance  and  chaloopyrite  with  cuprijbe, 

radiating  malachite  and  native  copper  in  limonite  stained  with  malar 
chite.  The  association  of  native  copper  with  calcium  carbonate  is  to 
be  noted  as  almost  a  general  rule.  One  of  the  claim^holders  showed 
me  a  sample  of  cuprite  and  native  copper,  which  should  yield  over 
80%  copper,  but  the  smelter's  return  for  similar  ore  is  alleged  to  have 
been  only  26%,  the  reason  given  being  that  it  should  have  been  sent 
as  matte.  In  addition  to  the  above,  there  are  1^  ton  bagged  at  the 
shaft  and  7  bags  of  cuprite.  The  seconds,  6  tons,  include  limonite 
with  malachite  veina,  impregnations  and  stains,  and  the  heap  ought  to 
run  over  15%  copper.  The  3i  tons  of  ore  shipped  from  here  yielded 
only  26  J  %  copper,  owing,  some  assert,  to  the  inclusion  of  much 
barren  ironstone. 

The  shaft  is  to  be  deepened,  as,  although  the  ore  may  be  bunchy, 
the  formation  will  go  down.  Still  it  must  be  acknowledged  that  no 
large  output  is  to  be  expected. 


Gboloot. 
The  coimtry  rock  is  a  black  chloritic  schist,  and  in  the  western 
and  northern  part  of  the  lease  dykes  of  aplite  are  abundant.     The 
crystals  of  pink  orthoclase  are  especially  well  developed,  often  set 
separately  in  a  matrix  of  quartz. 

In  the  vicinity  of  Sergeant's  Camp,  ^  mile  to  the  north-north-west 
of  the  lease,  calcite  veins  are  very  abundant  in  dark  schists,  but  ^  mile 
beyond  the  camp  pegmatite  dykes  are  again  in  evidence,  here  formed 
almost  entirely  of  qtiartz,  the  felspar  crystals  being  widely  scattered. 


Little  Beauty  (H.L.  568). 

Location,  Etc. 

The  Little  Beauty  lies  2^  miles  east-north-east  of  the  Mount  Hope 
leases,  and  is  directly  connected  by  dray  track  with  Smith's  store,  on 
the  Urandaogi  road. 

The  area  is  10  ao. 
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Dbyhlopiont. 
The  workings,  which  are  in  the  central  southern  part  of  the  lease. 


Michaels  Pros 


o 


LITTLE   BEAUTY 

Sca/e  5  Chains  to  an  Inch 

5  *     /a 


/5 


comprise  only  a  trendi  4  ft.  deep  and  a  shaft  50  ft  deep,  with  drires 
10  ft.  east-south-efifit  and  12  ft.  west-north-west. 


1906 


Output. 

...    2  tons  shipped,  containing  29%  copper. 


Obb-bodibs. 
The  ore-bearing  zone  extends  in  a  north-north-westerly  direction 
oiver  a  distance  of  7  oh.,  having  a  width  in  one  place  of  30  ft.  Bunches 
of  ore  occur  through  this  zone,  but  it  is  y&ry  doubtful  if  they  are 
numerous  enough  for  the  deposit^  as  a.  whole,  to  be  payably  worked 
under  any  ciroumstancea 
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Beginning  at  the  southern  end,  the  oountry  is  stained  with  cax«- 
bonatee  over  a  width  of  15  ft.,  and  has  Bome  bunches  of  fairly  rich 
limonite-chaloopyrite-chalcooite  ore,  in  addition  to  thin  veins  of  gossan 
and  quartz.  At  the  gutter,  1^  ch.  from  the  southern  extremitj,  the 
formation  contraots  to  10  ft.,  and  over  5  ft.  width  of  country  is 
included  in  this,  but  from  the  gutter  for  30  ft.  to  the  north  the  country 
is  copper-bearing  over  30  ft.  in  width.  This  formation  should  be 
trenched  across  in  two  or  three  places. 

A  promising  gossan  crop  is  then  met^  which  can  be  followed 
northwards  for  1^  ch.,  being  3  ft.  wide  near  the  centre. 

Half  a  chain  from  the  northern  end  of  this  crop  it  is  over-lapped 
by  another  on  the  west.  This  is  an  irregular  body  of  gossan  quartz 
and  copper  ore  (limonite  with  chalcocite  and  stains  of  malachite)  1  to 
2  ft.  wide,  and  from  the  trench  opened  on  it  2  tons  of  29%  ore  were 
obtained.  It  runs  for  only  1  oh.  to  the  seoond  gutter,  beyond  which 
only  small  bunches  of  gossan  show  at  the  surface  for  1  ch.,  and  then 
larger  bunches,  up  to  a  few  hundredweight  each,  of  10%  gossan  for 
i  ch. 

The  coimtry  is  then  nearly  barren  for  a  distance  of  1  ch.,  to  a 
12  in.  crop  of  gossan  extending  1  ch.  to  the  third  gutter.  The  schists 
15  ft.  to  the  north-west  of  this  crop  are  stained  over  a  width  of  3  f |^ 

For  2  ch.  north  of  the  third  gutter  the  country  is  slightly  cupri- 
ferous over  areas  10  ft.  long  and  2  ft.  across^  and  one  small  patch  of 
a  few  hundredweight  of  very  siliceous  carbonate  stained  limonite  has 
been  broken  into.  No  other  indication  of  copper  can  be  found  to  the 
northwards  on  the  line  of  strike,  but  the  country  here  seems  to  have 
been  abruptly  deflected  to  the  north-east,  in  which  direction  some 
gossany  crops  are  to  be  seen. 

MichaeFs  prospecting  shaft,  to  the  north  just  outside  the 
boundary,  is  25  ft.  deep.  No  crop  shows  here,  and  in  the  shaft  only 
copper-stained  decomposed  gneiss  is  visible. 

The  main  shaft  has  been  sunk  in  the  west  of  the  overlapping 
outcrops.  Ore  comes  in  from  the  east  at  25  ft.  below  the  surface,  and 
thence  dips  to  the  western  side  of  the  shaft  at  the  bottom,  where  the 
body  is  nearly  vertical.  The  eastern  crosscut  is  in  decomposing 
gneiss,  streaked  vertically  black  and  white,  but  the  western  has  pierced 
a  well-defined  formation  12  ftv  wide.  At  least  one  quarter  of  the 
formation  consists  of  bunches  of  raaJachite-stained  limonite,  containing 
chalcopyrite  altering  into  chalcocite — the  proportion  of  copper  being 
perhaps  3%,  but  not  more.  It  is  noticeable  here,  as  in  many  other 
places,  that  the  smaller  nodules  are  rich  in  secondary  sulphides,  the 
larger  being  more  often  poor  lunonite.  The  formation  should  be 
prospected  by  further  sinking,  as  the  percentage  of  copper  may 
increase  at  a  depth. 
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The  country  on  the  west  at  the  southern  end  of  the  formation  is 
altered  gneiss  and  slate,  with  quartz  lenses  dipping  70°  westwards; 
but  further  north  silicified  slates  only  are  found ;  and,  as  mentionfidy 
in  the  northern  par:b  of  the  lease,  i^e  strike  changes  to  north-east. 

The  country  on  the  east  is  dark  coloured  gneiss.  Aplite  veins  were 
noticed  about  a  mile  to  the  south-east  of  the  Little  Beauty.  The  rock 
is  of  somewhat  striking  composition,  small  crystals  of  pink  orthoclase 
being  scattered  irregularly,  and  not  very  frequently,  through  a  ground 
mass  of  quartz  exhibiting  a  very  distinct  and  unusual  lamellar 
structure  somewhat  resembling  the  multiple  turning  of  plagioclase. 

The  ore  at  grass  not  yet  sorted,  amounting  to  3  tons,  consists  of 
tesselated  ore  (chalcopyrite  altering  into  chalcocite)  and  malachite 
stained  limonite  almost  free  from  quartz  (that  which  is  present  being 
crystallised  in  cavities).  It  should  average  20%,  but  probably  2  tons 
of  30%  ore  could  be  picked  from  it.  The  10  tons  of  formation 
piled  near  the  brace  may  carry  2%  copper. 

Mount  Beauty  (HJi.  705). 
Location,  Etc. 
The  Mount  Beauty  lies  }  mile  east  of  the  Little  Beauty. 
Its  area  is  5  ac. 
No  work  has  yet  been  done. 


Ardath  (H.L.  656). 

Location,  Etc. 

The  Ardath  lies  between  Green's  Greek  and  the  Urandangi  road, 
^  mile  west  of  Smith's  store  and  4  miles  south-east  of  Moimt  Hope. 

The  area  is  10  ac.     Exempt  when  visited. 

Dbvblopmbnt. 

The  main  shaft  near  the  centre  of  the  lease  is  52  ft  deep  (inaccesf- 
aible),  and  another  near  the  southern  boundary  is  20  ft  deep.  Besides 
these  there  are  fotir  potholes  1^  ch.  south  of  the  main  shaft  and  1  ch. 
south-east  of  the  southern  shaft. 

Output. 

3  tons  shipped  (report). 

Obb-bodibs. 

A  crop  of  quartz  and  quartzite,  striking  north-east,  comes  into 
the  lease  from  the  south-west  and  peters  out  near  the  centre.  The 
country  for  a  chain  to  the  south-east  of  this  crop  is  much  kaolinised, 
and  carries  bimches  of  good  ore,  over  a  length  of  5  chains.  The 
bunches  are  not,  however,  frequent  enough  for  the  whole  belt  to  be 
mined  nor  large  enough  to  warrant  mining  on  a  large  scale  for 
themselves. 
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The  main  shaft  is  sunk  in  kaolinised  sohist  (stained  bright  yellow 
perhaps  by  traces  of  vanadium  salts)  oontaining  1  or  2%  copper 
disseminated  as  carbonate  with  very  occasional  nodules  of  or&— 
malachite,  chrysoooUa  and  coYellite  (?),  with  inclusions  of  unaltered 
chalcop3rrite  reticulated  with  bluish  chalcedony,  probably  introduced 
subsequently  to  the  commencement  of  oixidafcion  and  tesselation  of  the 
chalcopyrite.  A  few  hundredweight  of  earthy  glance  waa  got  near  thye 
shaft  bottom,  and  the  proposal  to  continue  sinking  is  sound,  aa  much 
copper  may  have  been  leached  downwards  from  the  surface  country. 

The  southern  shaft  proved  4  ft.  in  width  of  chloritic  schist,  stained 
and  replaced  by  malachite  and  containing  bunches  of  goesan  and  chal- 
oop3rrit6  altering  into  glance.  It  is  reported  that  3  tons  of  ore  has 
been  shipped  from  here;  the  10  tons  seconds  at  grass,  cupriferous 
kaolinised  country,  probably  average  5%  copper. 

In  the  pothole  to  the  south-east  of  this  shaft  a  width  of  from 
1  to  5  ft.  of  kaolinised  country  is  copper  bearing.  Some  gossan  was 
raised  from  here,  but  it  is  very  siliceous. 

At  the  pothole  to  the  south  of  the  main  shaft  there  are  several 
small  goesan  crops,  and  the  holes,  which  went  down  in  calcareous 
kaolinised  country,  struck  occasional  bunches  of  gossan  carrying  mala- 
chite and  chrysooolla^  sometimes  with  a  little  pyrite. 
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HAMPDEN. 

Location. 

The  townahip  of  Hampden,  which  has  an  elevation  of  1,200  ft. 
above  sea  level,  is  situated  40  miles  due  south  of  donourry  and  50 
miles  west  of  Mackinlay,  the  distances  by  road  being  50  miles  and 
60  miles  respectively.  The  Mackinlay  rood  is  very  seldom  used  because 
of  its  crossing  a  rather  abrupt  range.  Under  this  heading  are  included 
the  Hampden  Group  and  mines  in  its  vicinity  and  the  Monitor  Group. 


HAMPDEN  GROUP. 

The  Hampden  deposits  axe  quite  differentiated  from  most  others 
in  the  Cloncurry  district,  by  being  stockworks  primarily  and  also  by 
their  association  with  diorite.* 


Hampden  (H.Ls.  244,  245,  Etc.). 
(Mgr.,  C.  L.  Smith.) 

Location. 
The  main  workings  are  located  within  J  mile  to  the  north  of  the 
township. 

Abba. 

The  company  (known  as  the  Hampden-Cloncurry  Copper  Mines, 
Ltd.)  holds  a  total  of  260  ac. —  viz.,  as  adjacent  leases:  M.L.  244  of 
20  ac.  (part  of  Block  37);  M.L.  245  of  20  ac.  (part  of  Block  38); 
M.L.  405  of  20  ac.  (now  known  as  Block  38  east) ;  M.L.  406  of  20  ac. 
(now  known  as  Block  37  east);  M.L.  408  of  80  ac.  (known  as  the 
Hampden  North);  and  M.L.  407  of  80  ac. 

Most  of  the  mining  has  been  done  on  the  first  two,  though  some 
prospecting  has  been  carried  out  on  the  Hampden  North.  M.Ls.  405 
and  406  are  held  as  works  sites.  For  fluxes— limestone  and  iron- 
stone— two  leases  have  been  taken  up — ^viz.,  M.L.  421  of  10  ac.  and 
M.L.  422  of  10  ac.  (known  as  Mount  Sylvia). 

*  Mr.  Hartwell  Conder,  A.R.S.M.,  of  Melbourne,  has  lately  sent  me  some  thin 
sections  of  specimens  collected  by  him  in  the  Cloncurry  district.  Examination  of  these 
with  the  microscope  proves  that  certain  rocks,  resembling  highly  altered  sedimentaries, 
found  on  the  Argylla  and  Great  Australia  freeholds,  are  diorites,  and  the  occurrence  of 
that  rock,  altered  to  a  greater  or  less  extent,  is,  perhaps,  much  more  widespread  than 
was  thought  by  me.  Mr.  Conder  is  now  trying  to  trace  the  change  from  diorite  to 
schist.  Close  study  of  limited  areas  may  be  expected  to  have  some  interesting  results, 
among  them  being  the  proving  that  the  copper  has  been  derived  from  the  diorite.  The 
only  hindrance  to  this  work  is  the  scarcity  of  outcrops  of  the  country  rock  in  the 
vicinity  of  the  ore  bodies. 
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TOPOGRAPHT. 

The  Hampden  Mines  lie  in  a  wide  flat-bottomed  valley  of  mature 
age,  there  being  on  the  east  only  remnants,  such  as  Mount  Sylvia, 
of  the  old  Cloncurry  pene-plain,  though  more  extensive  ranges  are 
found  to  the  north-west.  Gidia  and  stunted  gum  are  the  only  timbers 
and  they  are  not  abundant. 


HiBTORT. 

In  1884  Mr.  Warden  Uhr  marked  out  two  mineral  leases,  called 
Eureka,  which  would  appear  to  have  been  on  the  Hampden  crops. 

The  first  official  mention  of  the  Hampden  Mine  is  found  in  a 
report  by  Mr.  W.  W.  Alder,  for  1898,  in  which  year  a  Melbourne 
syndicate  began  prospecting  operations  under  the  management  of 
Mr.  Grodkin.  Two  shafts  were  sunk,  40  and  50  ft.,  and  20  trenches 
opened.  Ten  tons  of  ore  were  shipped  and  100  tons  stacked.  Much 
prospecting  was  done  in  1899,  and  the  ore  raised  from  the  open  cuts 
was  graded. 

Work  in  the  open  cuts  was  continued  during  1900,  though  it 
was  not  possible  to  ship  the  ore  raised,  because  of  the  drought. 
Karly  in  1901  work  ceased,  owing  to  continuation  of  the  drought,  but 
wa3  resumed  towards  the  end  of  the  year,  only  to  be  again  thrown 
over  ou  the  failure  of  the  wet  season  in  1902. 

Operations  were  not  again  undertaken,  owing  to  the  low  market 
value  of  copper,  till  1904,  when  contracts  were  carried  out  in  shaft 
No.  12,  after  which  a  six  months'  tribute  (No.  1)  was  given  to  Entriken 
and  party  of  ten  men,  who  operated  in  opencuts  Nos.  1  and  2.  On 
the  expiration  of  Entriken's  term,  F.  Ferguson  took  a  six  months' 
tribute  (No.  2),  and  raised  ore  from  shaft  No.  7.  During  1905  the 
Company  carried  on  operations,  but  no  work  of  importance  was  done, 
teams  for  the  carriage  of  ore  being  still  scarce. 

Early  in  1906  the  Company  was  re-floated  as  the  Hampden  Clon- 
curry Mines,  Ltd.  (300,000  £1  shares),  and  a  start  has  now  been  made 
to  sink  three  shafts  200  ft.,  and  block  out  the  ore.  The  present  haul- 
ing equipment  consists  of  only  one  winch  and  boiler,  but  it  is  imder- 
stood  that  two  others  are  in  transit  to  the  mine. 

LiTSRATURB. 

The  full  list  of  reports,  numbered  as  below,  will  be  found  under 
the  general  introduction. 
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4.  In  his  description,  Mr.  Cameron  says  "The  Hampden  Lode 
then  appears  to  be  a  belt  of  rertical  slates  impregnated  with  cupri- 
ferous pyrites.  Above  the  water-level  the  pyrites  has  been  decomposed, 
and  the  copper  concentrated  into  irregular  masses  by  solution  and 
redeposition  from  percolating  water." 

6.  Mr.  F.  Stanley  Low  describes  the  workings  in  some  detail,  and 
mentions  that  the  ore  at  grass  comprised : 

625  ton?,  Ists         40% 

^f^v±     ,}        «11C1S  ...  ...  ...  ...  ..«  ...      ^*^/o 

^,^/D     „       orcui  ...  ...  ..  ...  ...  I..        ^^/o 

Mr.  Low  estimates  the  ore  available  for  extraction  as  116,000  tons, 
of  an  average  grade  of  15%  copper,  containing  a  gross  value  of 
£1,260,000. 

8.  A  nimiber  of  analyses,  given  in  this  report,  are  quoted  below. 
Mr.  Gibb  goes  into  some  detail  as  to  the  smelting  qualities  of  the 
Hampden  ores,  showing  that  they  require  from  25%  to  75%  iron  ore 
and  limestone  for  fluxing,  while  the  pjritic  slate  from  No.  12  shaft 
would  require  no  flux,  "but,  on  the  contrary,  if  this  ore  were  proved 
to  exist  in  sufficiently  large  proportion,  it  would,  by  the  production  of 
iron  oxide  in  smelting,  provide  flux  for  the  ore  containing  silica  in 
excess,  now  rejected,  and  so  reduce  the  cost  of  smelting  the  latter.  .  .  . 
In  the  case  of  pyritic  slate,  represented  by  sample  No.  27  from  the 
Hampden  Mine,  no  flux  would  be  needed,  and  the  smaller  proportion  of 
coke — aa  formerly  explained — in  pyritio  smelting  would  reduce  smelt- 
ing cost  to  22s.  per  ton."  Mr.  Gibb  further  estimates  the  profit  per 
ton  of  ore  to  be  £2  5a  4d.  He  concludes  that  though  the  pjritio  slate 
is  very  suitable  for  the  cementation  process,  the  cost  of  wet  extraction 
including  precipitant,  would  be£l  9s.  lid.  per  ton  of  ore,  and,  owing 
to  the  extreme  slowness  of  natural  oxidation,  there  would  be  no  other 
advantage  in  adopting  that  process  as  against  smelting. 

9.  Mr.  Savage  in  a  detailed  report  estimates  that  there  is  183,000 
tons  of  11%  ore  in  the  kaolinised  part  of  the  lode,  measuring  600  yds. 
long,  40  yds.  wide,  and  17  yds.  deep. 


Dbvblopmbnt. 

It  will  be  noticed  that  except  at  shafts  VII.,  1,  2,  and  3  and  open- 
outs  Nos.  1  and  2,  little  has  been  done  here  since  Mr.  Cameron's  visit. 
Mr.  Smith,  though  ill  at  the  time,  helped  me  in  every  way  during  my 
brief  stay  at  the  Hampden. 
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The  workings  extend  from  Block  15  on  the  south  into  M.L.  408 
on  the  north,  and  comprise  besides  numerous  pits,  over  30  trenches, 
three  opencuts,  and  20  shafts,  as  shown  on  the  accompanying  plan 
by  Mr.  Fraser. 

The  trenches  are  from  3  to  200'  ft.  in  length,  and  mostly  less  than 
5  ft.  in  depth. 

Open  cut  No.  1,  near  the  centre  of  M.L.  244,  is  very  irregulaa*  in 
form  its  greatest  length  being  3  chains  and  its  width  from  60  ft.  to 
140  ft.,  while  its  greatest  depth  is  less  than  20  ft.  The  cut  is  now 
being  extended  westwards. 

Open  cut  No.  2  is  5  ch.  in  total  length,  but  of  this  over  a  chain  is 
simply  an  approach.  Its  average  width  is  40  ft.,  and  its  greatest  depth 
is  30  ft. 

Open  cut  No.  3,  in  the  southern  part  of  M.L.  245,  is  40  ft.  in 
length,  and  little  can  now  be  seen  in  it. 

Shaft  I.  (in  the  side  of  open  cut  No.  2)  is  66  ft.  deep,  and  has 
short  crosscuts  east  and  west.    Inaccessible. 

Shaft  II.  on  the  ridge  to  the  north  of  No.  1  cut  is  84  ft.  deep ;  at 
the  43  ft.  level  it  has  a  crosscut  75  ft.  to  the  west,  and  a  drive  30  ft. 
to  the  south;  and  at  the  84  ft.  level  a  crosscut  65  ft.  to  the  west. 
Inaccessible. 

Shaft  III.  in  No.  1  opencut  was  sunk  18  ft.,  and  had  a  long  cross- 
cut running  west^north-westwards. 

Shaft  rV.  (near  the  southern  boundary  of  M.L.  244)  is  73  ft.  deep, 
and  has  crosscuts  70  ft.  east  and  70  ft.  north-west  at  the  60  ft.  level. 
Inaccessible. 

Shaft  v.  in  the  southern  part  of  M.L.  244  is  45  ft.  deep,  and  has 
crosscuts  40  ft.  east  and  60  ft.  west.    Inaccessible. 

Shaft  VI.  20  ft.  deep  with  crosscuts  30  ft.  in  length  at  the 
bottom  is  at  the  south-eastern  end  of  opencut  No.  3.  (It  is  incorrectly 
marked  Y.  on  the  attached  plan.)    Inaccessible. 

Shaft  YII.  in  the  northern  part  of  M.L.  245  is  54  ft.  deep  and  at 
the  50  ft.  level  has  drives  60  ft.  north  and  150  ft.  south  with  crosscuts 
160  ft.  east  and  45  ft.  west,  at  20  ft.  south  of  the  shaft.  In  the  western 
crosscut  at  60  ft.  from  the  main  drive  there  is  a  41  ft.  winze. 

Shaft  VIII.,  in  trench  No.  23,  is  only  8  ft.  deep.    Inaccessible. 

Shaft  IX.  in  the  centre  of  M.L.  245  is  19  ft.  deep.    Inaccessible. 

Shaft  X.,  i  ch.  to  the  north,  is  only  15  ft.  deep  and  is  filled  in. 

Shaft  XL  is  52  ft.  deep,  and  has  cross  cuts  20  ft.  east  and  west. 
Inaccessible. 

Shaft  XIL,  between  9  and  11,  is  135  ft.  deep.  A  small  winch 
has  been  installed  here,  and  the  shaft  was  being  unwatered  by  baling 
in  January,  1907,  when  an  inspection  was  made — under  difficulties. 
At  the  80  ft.  level  there  is  a  drive  to  the  south  off  the  western  croescut^ 
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and  a  drire  for  45  ft  north  from  the  ihafL  At  the  100  ft  larol  tfaa» 
is  a  croMcnt  in  15  ft  to  the  eaat^  and  a  driTO  for  orer  100  ft  north 
of  the  shaft    A  winze  extends  from  the  80  ft  lerel  to  the  120  ft  leteL 

Xo.  1  main  shaft  is  located  off  the  lode  in  M.L.  245,  near  the 
dividing  line  with  M.L.  245.    It  is  now  40  ft.  deep. 

No.  2  main  shaft  has  already  been  sunk  66  ft — f.e.,  to  water lereL 
No.  3  main  abaft  has  also  reached  water-level. 

These  three  shafts  (each  12  ft  x  4  ft  in  clear)  are  to  be  sank  to 
200  ft.  below  the  surface,  and  connected  by  driving,  after  which  the 
deposit  will  be  blocked  out  and  sampled. 

The  well  on  M.L.  406  is  70  ft.  deep  in  chloritic  schist,  and  haa 
a  drive  40  ft  in  length.    The  supply  is  60  gall,  per  hour. 

The  workings  cm  the  Hampden  North,  all' adjacent  to  M.L.  245, 
include  several  poth<^ee  and  trenches,  and  one  shaft  30  ft  deep. 

Output. 
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The  seconds  now  at  grass  amount  to : 
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10%  copper* 

Gboloot. 

The  Hampden  deposits  collectively  have  been  usually  referred 
to  as  a  lode,  though  it  has  also  been  pointed  out  that  they  occur  in  a 
belt  of  slates  between  diorite  on  the  west  and  quartzite  on  the  east. 
Outcrops  of  the  former  are  not  by  any  means  abundant  except  in  the 
Hampden  North,  where  the  rock  is  slightly  schistose.  A  dark  schist 
found  in  the  Hampden  well  may  also  be  an  altered  diorito,  but,  as 
the  Geological  Survey  Office  is  not  provided  with  a  lapidary,  it  has  not 
been  possible  to  make  a  petrological  examination.  The  mine  plan 
shows  a  zone  of  slates  from  500  to  1,000  ft.  wide,  while  that  acoom- 


*  The  heapi  arc  now  being  lampled  under  Mr.  Smlth'i  direction.    The  atiayi  haye  thui  far 
proted  the  ore  to  oarry  up  to  0  dwt«  of  gold  per  ton. 
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panying  Mr.  Cameron's  report  shows  a  belt  with  a  uniform  width  of 
350  ft.  As  a  matter  of  fact,  in  spite  of  the  multitude  of  workings, 
the  exact  width  of  the  ore-bearing  country  has  not  yet  been  deter- 
mined. 

In  the  trenches  and  open  cuts  the  coimtry  can  be  seen  to  be 
cupriferous  over  widths  of  from  3  ft.  to  3  ch.,  and  two  parallel  well 
marked  copper-bearing  zonee,  1  to  2  ch.  apart,'  can  be  traced  through 
the  leases,  with  interruptions  and  possibly  in  one  or  two  cases  coeJes- 
cing;  but  there  is  no  indication  that  the  ores  have  infilled  open 
channels,  which  would  constitute  a  lode  in  the  accepted  sense.  The 
ores  near  the  surface  occur  as  bunches  and  irregular  veins  in  kaolinised 
slates,  and  the  deposits  should  therefore  be  designated  a  stockwork. 

The  ore  near  the  centres  of  the  bunches  is  pure  chalcocite,  but 
outwards  it  gradually  becomes  impure,  and  ultimately  shades  into 
stained  kaolin. 

The  richer  ores  have  been  found  in  only  four  circiunscribed  areas 
— ^probably  the  outcrops  of  shoots  which,  there  is  some  evidence  to 
show,  are  pitching  southwards.  The  work  done  in  shaft  No.  12 
indicated  that  secondary  enrichment  has  taken  place  to  a  depth  of  at 
least  100  ft.  in  the  country  between  the  shoots.  Consequently  no 
considerable  diminution  of  the  average  amount  of  copper  per  cubic 
yard  is  to  be  anticipated  in  the  richer  shoots  for  100  ft.  beneath  the 
surface,  the  ores  near  the  surface  being  richer  but  more  scattered 
than  in  the  neighbourhood,  of  the  water  level. 

The  Hampden  deposits  have  some  resemblance  to  thoee  worked 
at  Clausthal,  in  the  Hartz*,  where  occiu"  zones  of  altered  rock  (clay 
slates,  dipping  slightly  but  foliated  parallel  to  a  plane  of  movement), 
66  to  262  ft.  wide,  extending  as  far  as  9  miles,  and  in  which  the  ore 
bodies  are  somewhat  irregularly  distributed.  The  zones  are  the  result 
of  the  friction  of  great  masses  which  have  been  rubbed  together. 
Galena  pyrite  and  blende  are  the  chief  ores. 

The  occurrence  of  haematite  at  Mount  Sylvia,  in  the  immediate 
vicinity  of  Hampden,  points  strongly,  however,  to  the  ore-bodies 
being  due  to  regional  metamorphism  of  originally  cupriferous  eruptive 
rocks — ^the  "  diorite"  found  within  short  distances  of  the  main  work- 
ings. These  conditions  are  not  unfavourable  for  permanence  in  depth, 
as  the  copper  derived  from  these  rooks  has  been  deposited  in  a  crushed 
(schistose)  zone  traceable  for  long  distances  along  the  surface,  and  for 
that  reason  likely  to  descend  below  the  limits  of  practical  mining. 


Orb  Bodies. 

The  trenches  have  been  opened  for  many  years,  and  the  exposures 
are  therefore  now  not  of  the  best;  but  in  most  of  those  on  M.Ls.  244 

*  Genesis  of  Ore  Deposits.    By  Prof.  Franz  Posepny,  p.  79. 
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and  245  cupriferous  (oarbooato)  bands  of  cotintry  oan  be  dUUnguished,' 
and  from  many  of  them  fair  quantities  (rf  vn  have  been  taken.  Tba 
open  out«  (Nos.  1  and  2),  howeverj  afford  valuaUe  infonnatioo  a>  to 
the  nature  of  the  deposits. 

Open  cut  No.  I  is  on  the  site  of  the  richest  area  of  ground  yet 
located  at  Hampden.  The  ore,  of  which  indications  were  first  found 
by  trenching  and  crosscutting  from  shaft  III.,  consists  of  irregidar 
bunohea  of  cuprite  and  glance  in  kaolinised  slates  probably  forming 
an  indistinct  shoot  at  least  a  chain  wide  pitching  southwards  beceath 
barren  kaolin  forming  ihe  southern  side  oi  the  cut.  The  <»e  raised 
prior  to  1901  from  the  cut,  of  which  only  the  firsts  hare  been  shipped, 
oomprised : 

280tonfl         40% 

1,600    „  18% 

BB 6i% 

Furtb^  quantities  were  obtained  by  the  No.  1  tributera  in  1901,  and 
in  removing  the  overburden  west  of  the  cut  the  manager  is  now 
recovering  some  rich  ore.  At  the  time  of  my  visit  in  January  50  toaa 
had  been  stacked.  In  this  are  soattered  irregularly  shaped  k«iiels  of 
cuprite,  surrounded  by  encrusting  laminated  ohrysoooUa  gradually 
passing  outwards  into  slightly  stained  kai^n  (Fig.  i). 


S.  Laminaitd  chrytoedUa. 

4.  Sliffhlly  Hained /emiffinou*  gvarti. 

5.  Kaolin,  riightlg  lUUned  with  ehrytoeoUa,  ma/nfpmtii  dioxide  andftrrie  oxidt. 


Opencut  No.  2  is  in  kaolinised  slate  witil  veins  and  bunches  <tf 
carbonate  stained  cuprite  and  copper  glance,  forming  a  stockwork. 
There  was  little  or  no  sign  of  ore  at  the  surface,  and  the  present 
faces  do  not  appear  to  be  worth    more    iban.    6%  (w>pp«r,  though 
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the  ground  is  believed  to  be  richer  underfoot.  Still,  breaking  down 
is  to  be  continued,  as  the  tributers  last  working  naturally  left  only 
the  poorest  ore  standing.  The  ore  raised  from  the  part  of  the  cut 
north  of  shaft  I.  prior  to  1901  included: 

^^/vl  vOuS  •••  •••  ••■  •••  •••  •••  •••      ^^/o 

OUfK     y,  •••         ••/  •••         •••         •••         •••         •••     ^V/q 

X|  xo%  },      •••    •••    •••    •••    •••    •••    ••«   ^'s^ 

The  No.  1  tributers  during  1904  extended  the  cut,  and  considerably 
augmented  the  heaps  of  ore  at  grass."^ 

Near  the  bottom  of  the  cut  is  a  body  of  gossan,  in  the  interior 
of  which  some  pyritic  ore  was  found.  This  was  originally  chaJco- 
pyrita  It  presents  the  appearance  of  having  been  cracked  in  all 
directions  and  subjected  to  leaching  along  the  fa<;es  formed.  Some 
of  the  copper  has  been  redeposited  in  the  openings  as  glance  and 
cuprite,  while  oxidation  has  taken  place  to  malachite  and  tenorite. 
The  ore  therefore,  though  at  first  glance  thought  very  poor,  proves  to 
be  moderately  high  in  grade. 

Opencut  No.  3  yielded  previously  to  1901 : 

I   VwJUB    •••         •••         m  •  •  •••         •••         •••         •••         •••         /O 

^50   %•     •••      •••      •••       •••       •••       •••       •••       •••    X  v^Q 

ft  fU°/ 

W  ^  %  •••  *••  !••  •••  *••  *••  ••■  •••  ^  /o 

besides  which  rich  ore  is  reported  underfoot.  The  cut  exposes  a 
kaolinised  stockwork. 

In  shaft  I.  a  body  of  glance  was  struck,  yielding  75  tons  of 
20%  ore. 

In  shaft  II.  white  kaolin,  with  bimches  of  pyrite  (carrying  1% 
copper)  was  found  below  black  slate,  with  pyrite  on  joints. 

Shaft  III.  proved  the  rich  ore  afterwards  worked  in  open  out 
No.  1. 

In  shaft  lY.  rich  ore  was  «truck  in  sinking,  and  pyrite  is  also 
reported  from  it.    It  is  understood  that  the  slates  dipped  steeply  west- 

*  Mr.  Gibb  tabulates  the  following  analyses  of  ore  from  No.  2  opencut 
(Government  Analyst) : — 

S  =  selected  for  shipment. 

R  =  rejected  from  ore  raised. 


S. 

S. 

R. 

R. 

Copper        

=    32-1 

421 

241 

11-0 

Silica          

=    31-2 

19-2 

38-4 

52-9 

Iron  protoxide 

=      4-6 

7-6 

5-5 

35 

Alumina      

=      8-8 

4-3 

8-6 

13-9 

Lime 

=  trace 

trace 

0-5 

0-5 

Sulphur       

=-    — 

6-4 

— 

— 

767 

79-6 

77-1 

81-8 

Grold 

=  trace 

Silver          

=  9dwt. 

per  ton. 
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wards  in  the  western  orossout.     The  ore-body  was  reported  in  1900 

to  be  70  ft  wide  at  the  60-ft  level,  and  to  assay  up  to  20%.*    The 
total  raised  was : — 

XO  MJuS         •••      ••••     •••      •••      •••  •••  •••    "^^b 

^O   11  ••■      •••      »•«      •••      ••*  •••  ••«   ^9^0 

Airf    yi  •••       •••       ••»      •••      ••*  •••  •••     wa^Q 


The  ore  at  grass  consists  of  kaolinised  slate  with  veins  of  carbonate- 
bearing  kaolin  passing  into  fairly  rich  oxide  and  glance  ore. 

Shaft  V.  was  sunk  in  ore,  but  no  classification  was  made  of  it. 
The  manager  in  1900  reported  111  tons  of  13%  ore  at  grass. 

In  the  shaft  VI.  30  ft.  of  ore  was  reported  in  the  crosscuts. 

In  sinking  VII.  shaft  a  large  body  of  ore  was  met,  and  the  ore 
raised  comprised: 

X«  vOIlS  •••  •••  •••  •••  •••  •••  •••      ^M/^  OPo 

72  1 V/ 

|«f    yy  •••        •••        •«•        •••        ■••        •••        ««•    JL  V /q   y  y 

During  1905  and  1906  an  additional  200  tons  of  ore — black  oxide  (?) 
and  glance,  with  stains  of  malachite — running  from  38  to  51% 
copper,  was  broken  down  in  the  stopes  just  north  of  this  shaft.  It 
was  possible  to  descend  these  stopes  to  the  50  ft.  level,  and  it  was  then 
found  that  the  irregular  ore-body  worked  in  the  stopes  had  been 
driven  on  for  40  ft.  north  of  the  shaft,  beyond  which  the  country  is 
only  slightly  stained  but  kaolinised.  South  of  the  shaft  kaolinised 
slates,  dipping  80°  to  the  east  show  only  occasional  signs  of  ore,  but 
there  is  a  cap  of  gossan  half-way  along  the  drive.  There  is  a  possi- 
bility of  bodies  being  tapped  by  short  crosscuts,  and  the  gossan  cap 
should  be  sunk  on.  In  the  western  crosscut  only  a  few  small  patches 
of  gossany  ore  were  found,  but  in  the  eastern,  at  60  ft.  from  the  shaft, 
a  body  30  ft.  in  length  and  6  to  15  ft.  wide,  has  been  stoped  out.  This 
was  sunk  on  by  winze  to  22  ft.  below  the  crosscut.  Beyond  the  stope 
only  barren  black  slates,  with  bands  of  white  kaolin,  can  be  seen. 

Shaft  VIII.  does  not  appear  to  have  yielded  any  ore. 

In  shaft  IX.  no  ore  of  consequence  was  found. 

Shaft  X.  simply  gave  promise  of  ore. 

Shaft  XI.  did  not  strike  any  body  of  importance. 

In  shaft  XII.  the  former  manager  found  the  copper-bearing  slates, 
at  50  ft.  depth,  to  assay  9'%  copper;  at  59  ft.,  pyrite  associated  with 
gossan — assaying  6*5%  copper — was  struck;  at  72  ft.,  the  pyrite 
assayed  27*4%;  at  74  feet,  a  vein  of  pure  glance  was  cut;  at 
75  ft.,  the  pyrite  assayed  22*4% ;  at  82J  ft.,  21% ;  at  97  ft.,  6*2% ; 
and  at  107  ft.,  4*2%.  The  workings  had  not  been  cleaned  up  when 
inspected  by  me,  and    my  examination    was    therefore    imperfect; 

*  Report  by  Mr.  Godkin  to  the  directors. 
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but  at  the  80-ft.  level  friable  pyrite*  as  bunches  and  yeins,  with,  some 
coatings  of  secondary  sulphide,  could  be  seen  in  kaolin,  the  whole 
apparently  a  partly  oxidised  and  leached  stockwork.t  On  the  100-ft. 
level  sulphides  can  be  seen  near  the. shaft,  but  the  northern  drive 
•shows  little  sign  of  ore,  the  country  being  slate.  The  northern  drive 
cm  the  100  ft.  level  is  in  slate.]: 

No.  2  main  shaft  struck  siliceous  gossan  dipping  west  and 
pitching  south  at  a  depth  of  45  ft. 

No.  3  main  shaft  has  as  yet  proved  only  barren  slate. 

Most  of  the  workings  on  the  Hampden  North  are  in  diorite,  in 
which  small  and  irregular  bodies  of  gossan  can  be  seen,  in  one  place 
carrying  both  malachite  and  chrysocoUa  The  slates  would  appear  to 
have  been  deflected  to  the  north-east,  where  some  prospecting  shoidd 
therefore  be  done. 

Probable  Orb.  • 

The  first  rich  area  may  be  taken  to  extend  from  open  cut  No.  1, 
near  the  northern  boundary  of  M.L.  245,  almost  to  shaft  No.  10 — a 
distance  of  450  ft.;  and  it  has  been  proved  in  places  to  be  30  ft. 
wide,  while  it  may  have  double  that  width  in  others.  The  second  (at 
opencut  No.  2),  in  M.L.  245,  is  400  ft.  long,  and  up  to  40  ft.  wide. 
The  third  (at  opencut  No.  1),  in  M.L.  No.  244,  is  300  ft.  long  and 
200  ft.  wide.  The  fourth,  at  the  southern  boundary  of  M.L.  244,  is 
200  ft.  long  and  20  ft.  wid&  These  areas,  it  must  be  understood,  are 
exceedingly  ill  defined,  and  the  amount  of  ore  available  is  very 
problematical. 

*  Analysis  given  by  Mr.  Gibb,  of  "pyrite"  (Government  Analyst) : — 
Copper        =    ^0-3%^ 


Silica 

Iron  protoxide 

Alumina 

Sulphur 


48  •!      ICrold     =  trace 
^.|     [Silver  =  trace 

37*6    J 


101-1 


t  Analysis,  tabulated  by  Mr.  Gibb,  of  "  pyritic  slate"  from  drives  at  the  80  ft 
and  100  ft.  levels,  No.  12  shaft  (Government  Analyst) : — 


Copper 

Silica 

Iron  protoxide 

Alumina 

Sulphur 


=  10-5  ^ 

=  39-8  I  Gold     =                       10  gr.  per  ton 

_  g.g  I  Silver  =  loz.  Odwt.  14  „      „     „ 

=  27-3  J 


97-3 


t  Analysis,  g^ven  by  Mr.  Gibb,  of  "country  rock"  (Government  Analyst)  : — 

Copper        =      08% 

SiUca  =    67-1 

Iron  protoxide      ...        =      7*5 

66-4 
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Taking  the  areas  given  above,  the  total  material  in  the  shoots 
above  the  100-ft.  level,  assuming  15  cub.  ft.  per  ton,  will  be  625,000 
tons.  The  ore  taken  from  the  open  cuts,  reduced  to  a  10%  basis^ 
amounted  to  two-thirds  of  the  material  moved.  But  there  is  a 
likelihood  of  the  average  being  below  this,  and,  for  purposes  of 
illustration,  placing  it  at  one-sixth,  the  probable  amount  of  10%  ore 
above  the  lOO-ft  level  will  be  100,000  tons.  The  total  quantity  of 
ore  in  the  shoots  may  be  much  less  than  this,  but  will  then  be  of 
correspondingly  higher  grade. 

Trbatment. 

Till  recently,  with  cartage  to  Hughenden  costing  £8  per  ton  and 
railway  and  shipping  freight  30s.  extra,  the  total  cost  of  mining, 
transporting,  and  treating  (at  customs  works)  a  ton  of  30%  ore 
has  amounted  to  nearly  £14 ;  and  even  with  the  railway  at  Cloncurry 
and  cheapened  mining  costs  it  is  likely  to  still  reach  £8.  At  the 
present  time  nothing  lees  than  20%  is  bagged,  and  even  with  copper 
at  £100  per  ton  nothing  less  than  10%  ore  would  pay  to  ship,  and  a 
slight  fall  would  necessitate  closing  down  the  mine. 

The  company  has  therefore  always  desired  concentration,  but 
their  ores,  so  far  proved,  are  chiefly  oxidised,  and  not  suited  for 
vanning,  and  they  now  propose  to  erect  smelters.  The  scarcity  of 
timber  in  the  district  is  a  recognised  difficulty,  but  it  is  hoped  to 
make  up  for  this  deficiency  by  the  addition  of  sulphides  from  the 
lower  levels. 

None  of  the  wet  processes  have  yet  been  considered,  but  that 
known  as  NeilFs  should  certainly  be  given  a  trial.  In  this  prooess 
the  sulphur  dioxide  given  off  during  roasting  is  used  to  dissolve 
oxides  and  carbonates  as  sulphite,  which  is  precipitated  by  heat  and 
reduced 'to  metallic  copper  simply  by  fusion,  sulphur  dioxide  being 
regenerated*. 

Block  15  (MXb.  246  and  409). 

Mgr.,  Hogarth. 

Location,  Etc. 
Adjoining  M.Ls.  244  and  406  (Hampden)  on  the  south. 
Each  lease  is  10  ac.  in  extent. 

Workings. 
The  workings,  which  are  all  on  M.L.  246,  comprise  a  number  of 
potholes  in  the  northern  part  of  the  lease,  several  trenches,  an  open- 
cut,  and  two  shafts.  The  inaccessible  main  shaft  near  the  centre  of 
the  lease  is  80  ft.  deep,  and  has  a  crosscut  running  170  ft.  to  the 
west.  The  second  shaft  has  only  just  been  begun,  about  5  ch.  north 
of  the  main  shaft,  and  when  inspected  there  was  one  man  at  work 
here. 

*  See  Wet  ProceBSOB  of  Copper  Extraction.    By  L.C.B.    G.S.Q.,  No.  198. 
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Okh  Dbpositb. 

At  the  southern  end  o!  the  lease  there  &re  crops  of  femiginous 
cUy  slatee  over  a  width  erf  two  chains,  mth  blows  of  silioeous  gossan 
6  ft.  thick  and  a  chain  long,  two  chains  apart.  The  main  ^laft  woa 
sunk  alongside  one  of  these  blows,  in  black  pyritoos  slatee  dipping 
steeply  to  the  e^t,  but  failed  to  prove  it  continuous  downwards,  and 
in  the  crosscut  only  slates  were  found — dipping  steeply  west. 

In  the  open  cut,  near  the  northern  boundary  and  east  of  any  of 
the  HampdMi  workings,  blaok  slates  occur,  veined  with  green  corbcm- 
ate  and  stroogly  impr^nated  with  chalcocite  over  a  width  <rf  10  ft. 
(Fig.  6). 


3 

!Pio.  5. — (NATuaAL  size),  stockwokk, 


The  trench  to  the  west  of  this  exposes  slate,  veined  and  impr^- 
nated  with  carbonate  and  oxide.  About  30  tons  of  ore  has  been 
stacked,  probably  containing  5%  copper. 

Two  diains  south  of  this  is  another  trench  and  shaft,  where 
silicified  gossan  is  visible  at  the  surface;  while  below  is  liraouit©  with 
quartz  crystals  and  stains  of-  malachite.  There  is  about  20  tons  of 
J%  ore  stacked  here. 

There  is  thus — except  the  chalcocite  slate  in  the  open  cut — nothing 
of  present  value  showing  on  Block  15,  though  copper  ore  may  be 
found  beneath  the  gossan ;  but  there  is  some  hope  of  the  southernmost 
shoot  of  rich  ore  in  M.L.  244  pitching  into  this  property  at  a  depth. 
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Konnt  Sylvia  (1C.L.  422). 
Location,  Etc. 

Mount  Sylvia  lies  about  1^  miles  south-east  of  the  Hampden 
workings. 

This  lease  of  10  ac.  is  held  by  the  Hampden  Company  for  iron- 
stone flux. 

Ori. 

Mr.  Smith  informed  me  that  the  ore  assays  87*87%  iron  oxide. 
Specimens  given  me  consist  of  nmi-magnetic  crystalline  granular 
haematite,  with  thin  veins  of  limonite.  The  associaticm  of  hasmatite 
deposits  with  those  of  copper  is  suggestive,  again,  of  a  genesis  due 
to  regional  metamorphism. 

Hampden  South  Extended  (ILL.  394). 
Location,  Etc. 
Adjoining  M.L.  246  on  the  south. 
Its  area  is  10  ac.     Unmanned  when  inspected. 
One  trench  2  ch.  from  south-western  cortier  on  the  southern 
boundary  is  the  only  development. 

Dbposits. 

In  the  trench  2  ft.  of  limonite,  with  secondary  silica,  can  be  seen, 
as  well  as  on  the  surface  for  a  few  chains  to  the  north.  This  is 
probably  only  a  bunch,  but  is  worth  sinking  on,  being  on  the  con- 
tinuation of  the  Hampden  line. 

Another  crop  of  quartz-bearing  gossan,  lying  5  ch.  north  of  the 
above,  should  also  be  tested. 

Block  25  (M.L.  421). 

Location,  Etc. 
This  lies  7  ch.  west  of  the  north-west  comer  of  M.L.  407. 

It«  area  is  10  ac.  This  leaae  is  held  by  the  Hampden  Company 
for  limestone  flux. 

Deposits. 
In  the  north-western  comer  a  crop  of  calcite  can  be  traced  for 
about  a  chain  in  decomposed  diorite.  It  is  18  in.  thick,  and  dips 
northwards.  The  calcite  is  accompanied  by  quartz  (which  appears  to 
increase  in  depth)  as  well  as  small  patches  of  limonite  and  occasional 
flakes  of  chlorite. 

Ten  chains  west  of  the  above  is  another  crop  of  grey  calcite, 
2  to  3  ft.  wide,  and  vertical,  striking  east  and  west.  It  has  been 
trenched  for  1  ch.,  and  can  be  traced  for  ^  a  ch.  beyond. 

Other  small  crops  may  be  found,  but  no  large  supply  of  limestone 
is  to  be  expected  here. 
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Hampden  South  Extended  Block  (MJi.  410). 

Location,  Efro. 
This  adjoina  M.L.  394  on  the  east. 

The  area  of  the  lease  is  10  ac.,  but  l^ere  are  no  workings,  and 
no  deposits  have  been  exposed.  No  one  was  present  on  the  ground 
when  my  inspection  was  made. 

Hampden  Central  (MJi.  501). 
Location,  Etc. 
This  adjoins  M.Ls.  394  and  410  on  the  south. 
The  area  of  the  lease  is  31  ac.    The  workings  comprise  only  one 
trench,  and  the  lease  was  deserted  when  visited. 

Deposits. 

Only  thin  veins  of  carbonate  in  slate  have  yet  been  found  here — 
nothing  of  importance. 

Hampden  South  (M.L.  502). 

Location,  Etc. 

The  Hampden  South  adjoins  M.L.  501  on  the  south. 
Its  area  is  31  ac.     The  lease  was  unmanned  when  inspected,  but 
Mr.  Hazard,  one  of  the  former  owners,  conducted  me  over  it. 

Workings. 

Three  trenches  and  two  potholes.  Pothole  (a),  4  ft.  deep,  is 
5  ch.  from  the  southern  boimdary;  trench  (a)  is  f  ch.  to  the  north; 
shaft  (6),  10  ft.  deep,  is  ^  ch.  beyond;  trench  (b),  6  ft.  deep,  is  ^  ch. 
beyond;  and  cut  (c)  is  5  ch.  further  north. 

Orb  Dbposit. 

The  crop  is  a  well  marked  one  of  ferruginous  quartzite  passing 
into  siliceous  limonite  and  goesan  (generally  with  a  body  of  cellular 
limonite  on  the  east),  standing  in  some  places  5  ft.  above  the  ground, 
and  exposed  for  a  length  of  12  ch.  from  the  southern  boundary.  Its 
dip  seems  to  be  to  the  east. 

The  main  workings  are  along  the  eastern  side  of  the  crop, 
adjacent  to  where  the  crop  is  most  siliceous.  The  main  shaft  (b)  is 
simk  wholly  in  cellular  limonite,  with  quartz  crystallised  in  cavities, 
and  containing  disseminated  malachite.  About  two  tons  of  15%  ore 
have  been  paddocked,  while  7  bags  of  picked  ore  are  reported  to  have 
yielded  20%. 

The  deposit  should  be  sunk  on  where  less  siliceous,  as  such 
cellular  limonite  must  overlie  copper  ore — probably  of  some  richness. 

The  country  rock  near  the  crop  is  slate,  but  diorite  occurs  within 
a  few  chains  to  the  north-east. 
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Anirite  (ILL.  561). 

Brady  and  McBride. 
Location,  Etc. 
The  Azurite  liee  4  miles  east  of  Hampden. 
Its  area  is  5  ac.     It  was  not  visited. 

Carbonate  (M.L.  558). 
Brsidj  and  McBride. 
Location,  Etc. 
The  Carbonate  adjoins  the  Azurite  on  the  east. 
Its  area  is  5  ac.     It  was  not  visited. 


True  Bine  (M.L.  591). 
Grey  and  Wlieatley. 
Location,  Etc. 
The  True  Blue  lies  IJ  miles  westrnorth-west  of  the  Azurite. 
Its  area  is  9^*^  ac.     It  was  not  visited. 


Block  33  (M.L.  247). 

Mgr.,  Orr. 

Location,  Etc. 

Block  33  (or  the  Hampden  West)  lies  3J  miles  west  of  Hampden. 

Its  area  is  10  ao. 

Output. 

1904  ...     15  tons  shipped 

1905  ...      6    ,,         ,,        by  Woodhouse  and  Tait 

12    ,,         „         „  Salveson 

1906  ...    22    „         „         „  Woodhouse  and  Tait. 

LXL.  (M.L.  389). 

Mgr.,  Long. 

Location,  Etc. 

The   I.X.L.   is  understood   to  lie  3J  miles  north-north-west  of 
Hampden. 

Its  area,  is  9  ac.     It  was  not  visited. 

MONITOR  GROUP. 

This  group,  lying  44  miles  south  of  Cloncurry,  includes  the 
Monitor,  Monitor  North,  Monitor  South,  Woolunm,  Gorge,  and  Mount 
Devoncourt.  The  first  is  in  slate  coimtry,  but  the  last  is  reported  to 
be  in  porphyry. 
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Monitor  (M.L.  419). 
Mgr.,  McEvoy. 
Location,  Eto. 

The  Monitor  is  44  miles  south  of  Cloncurry,  8J  miles  southwest 

from  Hampden,  and  J-mile  from  the  Cloncurry  River. 
__  * 

The  area  of  the  lease  is  5  ac. 


Dbvblopmbnt. 

The  main  shaft  is  40  ft.  deep ;  down  to  15  ft.  it  is  10  ft.  wide  and 
20  ft.  long,  and  below  it  is  5  ft.  wide  and  10  ft.  long.  Only  one  other 
trench,  2  ch.  to  the  south-east,  was  seen. 


Output. 

Total— 65  tons  despatched,  30  to  40  %  copper  {Jule  Mr.  McEvoy). 

There  are  no  returns  in  the  Warden's  imports  of  ore  from  the 
Monitor. 

Orb-bodibs. 

In  the  southern  trench  a  gritty  kaolinised  rock  striking  north- 
north-east  is  exposed.  Tliis  rock  shows  flakes  and  stains  of  malachite, 
but  the  average  tenor  of  copper  is  below  ^%. 

Northwards  towards  the  main  shaft  ferruginous  quartzite  crops 
•out  alongside  schistose  slate,  and  at  the  shaft  schists  and  quartzites 
over  a  width  of  10  ft.  have  been  irregularly  impregnated  and  replaced 
by  copper  ore.  Near  the  surface  the  rocks  are  stained  by  malachite  and 
-azurite  and  carry  bunches  of  ore  (liraonite,  malachite,  and  glance). 
The  dark  chloritic  schist  towards  the  shaft  bottom  is  reticulated  by 
thin  veins  of  malachite,  and  contains  splashes  of  glance,  the  ore  on  the 
whole  being  rather  better  than  tliat  above. 

Some  65  tons  of  30  to  40%  ore  have  been  despatched,  and  the 
seconds — dark  slate  with  malachite  and  azurite  stains — amounting  to 
150  tons,  should  contain  5%  copper.  There  is  also  at  the  brace  3  tons 
of  ore  last  raised — comprising  black  schistose  quartz-veined  slate, 
seamed  in  all  directions  by  malachite  (as  on  Hampden  Block  15),  and 
<jarrying  a  few  bunches  of  tile  ore.  Tliis,  as  it  stands,  should  assay 
over  10  per  cent  copper. 

Monitor  North  (MX.  533). 
Location,  Etc. 

Tliis  adjoins  the  Monitor  on  the  north. 

Its  area  is  5  ao.     No  work  has  been  done  on  this. 

V 
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Monitor  Soath  (MJi.  534). 
Location,  E5rc. 

This  adjoins  the  Monitor  on  the  south. 

Its  area  is  5  ac.     No  developments  have  yet  taken  place  here;. 


Mount  Devoncourt  (M.L.  550). 

Mgr.,  Staubwasser. 

Location. 

Mount  Devoncourt  lies  12  miles  south-east  of  Devoncourt,  on  the 
main  branch  of  the  Cloncurry  Rivor,  2  miles  from  the  Hampden  road, 
and  42  miles  south  slightly  west  from  Cloncurry.  It  is  not  shown  on 
the  lease  map. 

Tlie  hills  both  nortli  and  south  of  the  Cloncurry  River  rise  to  a 
fairly  unifonii  elevation  of  al)out  100  ft.  above  tlie  flood  plain,  of  the 
Cloncurry  River  and  mark  the  level  of  a  peneplain,  out  of  which  the 
river  has  cut  its  valley. 

Ajrea. 

The  area  is  10  ac.  Tlie  lease  was  taken  up  under  the  name  of 
Mount  Merlin,  but  is  more  commonly  known  as  the  Devoncourt.  It  is 
rumoured  that  the  Mount  Merlin  Company  has  abandoned  the  mine, 
but  the  manager's  reports  make  it  unlikely  to  be  the  case. 

The  mine  was  deserted  during  my  stay  in  the  locality,  and  an 
attempt  made  to  locate  it  proved  unsuccessful,  owing  to  inadequate 
directions. 

Development. 

From  the  manager's  reports  published  in  the  Brisbane  Press,  it 
is  learnt  that  the  company  l)ega.n  work  in  September,  1906,  cleaned 
out  an  old  sliaft  12  ft.  deep,  continued  sinking  to  50  ft.,  and  then  at 
the  bottom  opened  cro^cuts  41  ft.  east  and  35  ft.  nortli,  also  driving 
8  ft.  north  from  the  end  of  the  latter. 


Orb-bodt. 

It  is  understood  that  there  was  no  ferruginous  crop  at  the 
surface,  but  the  several  costeana  "  show  a  wide  and  lengthy  expanse  of 
cupriferous  material." 

The  shaft,  sunk  apparently  near  the  centre  of  the  ore-body, 
proved  "porphyritio  lode  material,"  assaying  10%  at  12  ft.  depth. 
From  20  to  35  ft.  the  sinking  wae  in  "  iron  oxides,  earthy  and  clayey, 
containing  segregated  veins  of  hydrous  copper  silicates  and  car- 
bonates."   Below  the  ironstone  there  is  again,  as  above,  porphyritic 


material  carrying  10%  copper  to  i6  ft.  depth,  but  the  porphyritic  rock 
in  the  shaft  bottom  is  only  slightly  impregnated,  though  the  jointingB 
are  coated,  with  copper  carbonate. 


SKETCH  SECTIOS  OF  MAIN   SHAFT.   MOUNT  DBVONCOURT. 


The  we«tem  oroascut  is  in  "  ircwi  oxides,  with  small  patches  of 
copper  impregnations"  ior  from  12  ft.  to  20  ft.  from  the  Bhait,  and 
adjacent  to  this  body  is  "  porphyritic  lode  material  heavily  impregnated 
with  copper  carbonates  and  red  oxide  of  copper,"  but  the  drive  at  the 
end  of  the  croMcut  ie  "  in  porphyry,  slightly  impregnated  with  copper 
carbonates." 

In  the  eastern  crosscut  tbe  amount  of  copper  gradually  increased 
with  distance  from  the  shaft,  and  between  12  ft.  and  24  ft.,  it  varied 
from  2  to  15%,  the  avenge  of  the  last  6  ft.  being  11%. 

From  these  data  it  would  appear  that  there  is  a  gossan  body, 
10  ft.  thick,  dipping  westwards  through  the  shaft  and  the  western 
croaacut.  This,  if  correctly  described  by  the  manager,  should  prove 
rich  in  copper  above  water  level,  below  which  cupriferous  pyrite  may 
be  expected.  The  whc^e  formation  exposed  on  the  50  ft.  level  would 
appear  to  be  a  deposit  of  some  promise,  the  manager's  statement 
being:  "At  the  60  ft.  level  we  have  a  copper-bearing  formation 
70  ft.  wide,  with  ore  still  showing  in  the  eastern  face  of  crosscut. 
The  copper  occurs  as  an  impregnation  of  porphyry,  the  topper  content 
varying  from  2  to  14%." 
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During  my  search  for  the  mine  it  was  noted  that  the  countiy  in 
this  Ticinity  comprises  felspathoid  and  granitoid  rocks — apparently 
highly  metajnorphosed  sedinicntaries,  witli  interbedded  crushed  por- 
phyries. Attention  lias  elsewhere  in  tliis  report  been  drawn  to  the 
importance  attached  to  low-grade  chalcocite  deposits  in  porphyry  at 
Ely,  Nevada^  U.S.A.,  where  in  one  mine  the  rock  lias  been  leached 
from  the  surface  to  50  ft.  or  100  ft.  below,  but  still  deeper  has  uniform 
though  low  copper  values. 

Wooluma  (M.L.  631). 
LocATiox,  Etc. 

The  Wooluma  lies  1  mile  north  of  the  Monitor. 

Its  area  is  10  ac.     It  was  not  visited. 

OhB-I»OI)IE3. 

'riiis  lease  in  believed  to  be  on  the  continuation  of  the  Monitor 
line. 

The  Gorge  (M.L.  484). 
Ix">CATiON',  Etc. 

Tlie  Gorge  is  believed  to  lie  li  mile  west  of  the  Monitor. 

Its  area  is  20  ac.     It  was  not  visited. 


!^ 
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FLORENCE  RIVER. 

The  Plorence  mines  are  rather  scattered.  They  comprise  only 
2  leases  with  19  claims  and  3  prospecting  areas. 

The  following  is  a  list  of  holdings  in  force  at  the  end  of  the  year 
1906,  of  which  the  particulars  available  do  not  warrant  their  treatment 
under  separate  headings. 

McPhail  North  (M.C.  200).— This  adjoins  the  McPhail  on  the 
north.     Its  area  is  800  ft.   x  350  ft.     No  work  has  been  done  here. 

McPhail  South  (Extended  M.C.  234).— This  adjoins  the  McPhail  on 
tlie  south.    Its  area  is  800  ft.  x  350  ft.    No  work  has  been  done  on  it. 

Edmonson  (M.C.  222). — The  Edmonson  is  near  the  McPhail.  Its 
area  is  1,600  ft.   x   350  ft. 

Dodger  (M.C.  371). — Tlie  Dodger  lies  3  miles  south-east  of  tho 
McPhail.     Its  area  is  400  ft.  x  350  ft. 

Bobby  Dazzler  (Elxtended  M.C.  365). — ^Tliis  is  2  miles  north-west 
of  Native  Police  Waterhole,  Florence,  and  about  5  miles  east  of  the 
McPhail.     Its  area  is  400  ft.   x  350  ft. 

Lottery  (P. A.  301). — It  is  3  miles  north-west  of  the  McPhail.  It» 
area  is  10  ac. 

Orion's  Belt  (P.A.  260).— This  is  4  miles  west  of  Hart's  Camp.  Its 
area  is  10  ac. 

Frances  (Extended  M.C.  251). — This  is  at  the  Florence  Waterhole. 
Its  area  is  400  ft.   x   350  ft. 

United  (Extended  M.C.  369).— Florence.     Its  area  is  600  x  350  ft. 

Better  Luck  (M.L.  580). — Plorence.     Its  ar^  is  9  ac. 

Our  Luck  (M.C.  125).— Florence  River.     Its  area  is  200  x  350  ft. 

Myall  King  (Extended  M.C.  243). — Florence.  Its  area  is 
400  ft.   x   350  ft. 

Eclipse  (M.C.  236).— Florence.     Its  area  is  800  ft.   x  350  ft. 

Lady  May  (Extended  M.C.  285).— Florence.  Its  area  is  800  ft.  x 
350  ft.     Output:  1906—7  tons. 

Theresa  (M.a  271).— Florence.     Its  area  is  200  ft.  x  350  ft. 

Juno  (Extended  M.C.  274).— Florence.  Its  area  is  800  ft.  x 
350  ft. 

Queen  Cross  (M.C.  260).— Florence.     Its  area  is  1,600  ft.  x  350  ft. 
Vivian  (M.C.  259).— Florence.     Its  area  ts  1,600  ft.  x  350  ft. 


Gem  QLC.  314).— Florence.  Its  are»  u  400  ft.  x  3 BO  ft.  Out- 
put: 1906— 3i£  tow 

Mount  Fknna^n  (Extended  M.C.  269). — This  is  1  mile  south  of 
the  N&tive  Police  Waterhole  on  the  Florence  Rivedr.  The  ars&  is 
1,600  ft   X  360  ft. 

HcPbaU  (U.L.  174). 

Mgr.,  Brady. 
LocATios,  Arba,  Etc. 
The  McPhail  in  located  on  tho  Flnieiicc  River,  ^  mile  west  of  the 
main  Hampden  rond,  and  ^tH  miles  south  from  Cloncurry. 

ItH  area  is  20  ac.  This  <;rouiid  was  first  secured  by  a  prospector 
named  McPhail  in  188-! — as  the  Ironclad  gold-mining  lease.  When 
visited,  the  present  lease  had  just  been  placed  under  option  to  the  Mount 
Klliott  Goinjiany.     Fi'om  Press  notices  it  is  learnt  that  the  property 


J^M/e  I 


was  taken  over  by  the  Company,  in  April  of  this  year,  a  good  body 
rf  high  grade  Bulpliide  ore  having  been  proved  since  my  inspecticm. 

The  Florence  River  crosses  the  McPhail  lease,  and  the  greater 
part  of  which  is  consequently  low-lying  alluvium. 

DaVBLOPUBNT. 

Very  little  work  waa  done  here  till  the  present  holders  marked 
out  the  lease,  and  their  workings,  when  inspected,  were  all  in  a 
flooded  state,  owing  to  late  rains.     They  are  all  in  the  southern  part 
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of  the  lease,  and  comprise  three  trenches  and  a  shaft.  The  southern 
trench,  3  ch.  from  the  southern  boundary  is  30  ft.  long,  and  at  the 
oastem  end  is  8  ft.  deep.  Another  trench,  40  ft.  to  the  north,  has 
two  short  branches,  one  to  the  east,  6  ft.  deep,  and  one  to  the  north, 
16  ft.  deep.  The  shaft,  30  ft.  to  the  north  of  this  trench,  is  50  ft. 
•deep.     The  western  trench  is  3  ch.  west  of  the  central  trench. 

Output. 

2  tons  shipped,  carrying  33%  copper  {fde  Mr.  Brady) 
1906  .      _7    „  „  „         24^/^      „       (    „  „        ) 

Total  9    „ 

Orb-bodies. 

In  the  south-western  corner  of  the  lease  a  mound  of  strongly 
ironstained  quartzite  and  schist,  1  ch.  in  diameter,  rises  15  ft.  above 
the  flat.  It  is  on  the  eastern  side  of  this  mound,  1  ch.  from  the 
summit,  that  the  main  workings  lie;  but  a  trench  on  the  rubble  flat, 
3  ch.  to  the  west  of  the  latter,  opened  on  a  patch  of  "  copper  weeds  " 
(poly car pcea),  exposes  very  promising  cupriferous  gossan  veins  with 
spheres  of  chrysocoUa  and  malachite.  There  is  consequently  a  possi- 
bility of  bunches  of  ore  occur ing  throughout  the  intermediate  groimd, 
the  surface  of  which  is  covered  with  limonite  rubble,  and  this  should 
be  borne  in  mind  when  sinking  is  undertaken  together  with  explora- 
tory cross-cutting. 

There  can  have  been  little  outcrop  of  ore,  it  being  mostly  hidden 
hy  alluvium,  and  for  the  same  reason  nothing  has  been  proved  as  to 
the  extent  of  the  deposit,  though  there  is  a  rumour  of  the  crop  having 
been  seen  in  the  river  bed. 

In  the  southern  out  layers  of  gossan  dipping  flatly  to  the  east 
can  be  seen,  and  from  the  hole  at  the  eastern  end  of  the  cut  green- 
stained  gossan,  containing  some  pockets  of  acicular  malachite,  was 
raised. 

The  northern  trench  exposes  a  body,  2  ft.  6  in.  wide,  of  mala- 
chite-bearing gossan  (10%  copper),  which  is  flat  in  the  northern  arm, 
but  dips  steeply  to  the  east  in  the  eastern  arm.  Grossan  occurs 
beneath  this  body,  and  limonite  with  radiating  malachite,  and  ohryso- 
oolla  was  reported  at  16  ft.  beneath  the  surface,  but,  of  course,  could 
not  be  seen  by  me  because  of  water.  In  April,  1906,  7  tons  of  24 J% 
ore  were  despatched  from  here.  Besides  this  there  are  15  tons  of 
seconds  (15%  copper)  at  grass,  consisting  of  gossan  with  veins  and 
bunches  of  malachite  and  chrysocolla.     (Fig.  6.) 

The  shaft  is  said  to  have  been  sunk,  except  for  one  small  block 
of  bleached  slate,  wholly  in  ore.  That  from  the  upper  part  consists 
chiefly  of  limonite,  veined  with  malachite  and  chrysocolla,  and  may 
carry  10%  copper.     There  is  10  tons  of  it  at  grass.     At  22  ft.  depth 


an  IS-in.  Beem  of  richer  ore,  2  tons  of  which  yielded  33%  oopper,  is 
said  to  have  been  cut.  About  ^  owt.  of  this  ore  at  the  brace  consists 
of  ohalcopyrite  altering  into  limonit©  and  in  parts  almost  oompletely 
replaced  by  chalcocite.  The  ore  shown  me  as  from  the  shaft  bottiHn 
is  limonite  with  disseminated  malachite  and  small  bunches  of  gl&nco. 


Fig.  6  (katdhal  sizB).^-oxrDi8ED  ore,  u'phail. 

1.  Linoaite. 

i.  Crystaltint  malackiU 

3,  Light  eaiihji  malacllile 


The  wh<A&  tip  at  the  shaft  will  probably  run  over  5%  copper, 
and  it  contains  very  little  quartz  and  quartzite.  The  absence  of 
quarts  from  the  ore  paddocks  and  the  high  iron  contents  are  con- 
spicuous features  at  this  mine,  pointing  to  the  occurrence  of  dens© 
pyritio  ores  at  a  depth. 

In  connection  with  the  flooded  state  of  the  shaft,  it  is  asserted 
by  the  lease-holders  that  the  water  in  the  shaft  is  not  affected  by 
the  rirer,  although  the  latter  is  only  a  few  chains  distant,  and  its 
bed  is  but  15  ft.  belowthe  brace. 

This  property  would  bo  worthy  of  development  even  if  there 
were  only  the  rich  bodies  cut  in  the  middle  trench  and  in  the  northern 
shaft.  The  gossans  here  are  soft  and  not  likely  to  make  noticeable 
crops  at  the  surface,  wherefore  the  bodice  may  yet  be  proved  to  have  a 
considerable  north  and  south  extenaiou. 
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Tmmp  (Extd.  M.C.  368). 

Mgr.y  McBride. 

Location,  Area,  Etc. 

The  Trump  is  about  2  milee  south-east  of  the  McPhail. 
Its  area  is  800  ft.   x  350  ft. 

Dbvblopmbnt. 

The  workings  comprise  three  trenches    and    two    shafts.  The^ 

northern  trench,   1  ch.  from  the  northern  boundary,  is  20  ft.  long 

and  6  ft.  deep;  and  a  costean  just  to  the  south  is  10  ft.  long.  The 
southern  trench  is  2  ch.  from  the  southern  boundary. 


,  JS///ceo(ys  haematite 

Ha/mafite  f ?1?^ 

Trencti^3^   Oy^m posed  schist 

^.^Vouldersyover  a  width  cflOft. 
\/6iliceous/naematite  4to  6ft  wide 

l.L  3  68^  ^Boulders/uF siliceous  haematite 
.  ^Haematitorlens  20ft  lon^ 

^maHsilj/^us  crop  Copper  stains 


TRUMP 

Scale  5  Chains  to  an  men  . 

0  5/0/5 

lilt 


• 

The  northern  shaft,   1  ch.  south  of  the  northern  boundary,  i* 

30  ft.  deep. 

The  second  shaft,  15  ft.  east  of  the  northern  trench,  is  30  ft* 
deep. 

Output. 

3  tons  shipped,  carrying?  38J  % 
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Orb-bodies. 
The  general  strike  of  the  ore-bodieB  here  is  iKHth-east,  and  tlie 
dip,  which  is  ahiioet  vertical,  is  to  the  south-east.  The  outoropi 
comprise  detached  lens-slmped  masses  ot  siliceous  turgite*(Hp.gr.,l'2) 
frran  10  ft.  to  3  ch.  long  aiid  1  to  6  ft.  wide.  The  beet  of  the  cc^per 
ore  is  found  between  aud  alongside  these  outcn^s,  though  a  little 
cbryso(Mdl&  occurs  in  scune  of  the  turgite^ 


i). OXIDISBD  OHE,  TKU«P. 

3.  Dtnie  limoniU. 


Crosaiog  the  northern  boundai?  there  is  &  crop  ot  tilioeous  tur- 
gite  n.  chain  in  length. 

The  northern  shaft  was  sunk  in  decomposed  schist,  the  footwall 
oountry  irf  a,  body  of  copper  ore  at  least  2  ft.  6  in.  wide.  The  bulk 
of  this  ore  is  reddish  Umonite  with  disseminated  malachite  and 
veins  of  both  malachite  and  chryaocolla  (eee  Fig.  7) ;  but  along  the 
footwall,  which  is  not  well  defined,  occur  boulders  of  rich  ore,  con- 
aistinp  of  fine  grained  glance,  niaJacliite,  chrysocolla,  and  dioptase, 
with  bunches  of  pyrite  (see  Fig.  8).  Ot  the  lower  grade  ore  about 
C  tons  at  grass  may  run  15%,  while  the  richer,  of  which  only  J  ton  is 
paddocked,  may  yield  35%  copper. 

The  northern  trench  eipoees  gossan,  on  the  south-eastern  side  irf 
a  crop  of  turgite  5  ft  wide,  which,  in  the  coeteau,  is  seen  to  pinch  to 
12  in. 

At  the  southern  shaft  there  is  at  grass  about  1  ton  of  earthy 
malachite,  which  will  probably  run  25%  copper,  and  3  tons  of  38i% 
ore  has  been  despatched  from  here. 

At  1^  ch.  soutli-west  of  these  workings  boulders  <A  iron  stone  axe 
scattered  over  a  width  of  20  ft.,  for  a  distance  of  1  oh.,  and  12  ft. 

*  Oil  the  nttacho<l  plan  read  "tnrgitii"  /ur  "hsnuilite." 
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beyoDd  &  big  crop  of  siliceous  turgite  and  jasperoid  oommencee.  His 
projects  like  a  wall,  4  to  6  ft.  wide,  for  2  ch.,  but  towards  the  south- 
west,  where  much  eilicified  limonite  (yellow  jasperoid)  prevails,  lode 
material  is  found  over  a  width  of  40  ft, 

Beyoad  this  crop  there  is  a  blank  of  20  ft.,  and  then  boulders 
of  siliceous  tui^ite  appear  at  the  surface  for  1  ch. ;  indurated  slaty 
country  then  shows  for  10  ft.,  when  another  blow  of  impure  siliceous 
turgite  1  ch.  long  is  to  be  seen.  At  J  ch.  beyond  this  there  is  another 
crop  of  tui^ite  20  ft.  long  and  up  to  10  ft.  wide. 


Fm  8  (doublb  hatubal  bibb) — rich  ozmissD  c 

TRUMP 


^OBTB  SHAFT 


The  southern  trench,  alongside  this  blow  on  the  east,  exposes  a 
small  bunch  of  earthy  carbonate  ore.  Another  siliceous  slightly  copper- 
stained  crop  is  visible  just  to  the  east  of  this  trench,  and  can  be 
followed  for  2^  ch.  to  the  south-west. 


Gbologt. 
This  is  not  a  fissure  lode,  but  the  ore-bodies  presumably  occur  in 
a  crush  zone  formed  during  the  metamorphism  of  the  whole  r^ion 
as  the  occurence  of  the  turgito  indicates.  The  copper  ores  and  tur- 
gite have  no  connection  beyond  that  they  have  both  accumulated  in  a 
weak  zone,  and  the  turgite  is  therefore  not  to  be  expected  to  change 
in  d^th   into  sulphides.     The  ore  bodies,  however,  seem  to  have  a 
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lenticular  shape  and  to  alternate,  but  the  copper  would  seem  to  haTe^ 
l>een  introduced  subsequently  to  the  iron  masses — for  it  is  found  011I7 
between  and  alongside  those  masses. 


Talk  0*  the  Hills  (Extended  M.C.  333). 

Mgr.,  Pearson. 

Location,  Area,  Etc. 

ThiH  lies  5  miles  south-east  of  Hart's  Camp,  Florence,  and  }  mfle- 
north-east  of  the  Trump. 

ItH  area  is  200  ft.  x  350  ft. 

Output. 

11)0<>        ...        1  ton  8hip[)C(l. 
OUB-BODY. 

There*  is  re|)orted  to  bo  lioro  a  small  leader  of  very  rich  ore  and 
4  ft.  ]KX>r  red  ore,  similar  to  that  at  the  Trump  (i.e.,  turgite),  on 
the  line  of  which  tliis  clauii  is  believed  to  lie. 


Dandy  (P.A.  297). 

Mgr.,  Jackson. 

Location,  Area,  Etc. 

The  Dandy  is  f  mile  west-south-west  of  the  Trump,  and  2  mile» 
south  of  the  Horence  Kiver. 

Its  area  is  10  ac. 

One  shaft  35  ft.  deep  has  been  sunk. 

Output. 

lyOC.        ...        (>.i{}  tons,  40%  ? 

Orb  Deposits. 

The  original  cupriferous  crop  was  only  a  few  square  feet  in  area, 
and  only  siliciHed  limonite  can  now  be  seen  at  the  surface,  but  even 
of  this  there  is  veiy  little.  The  strike  of  the  body  appears  to  be 
north-east  or  north-east-by-east,  though  there  is  a  small  crop  some 
yards  to  the  east-north-east.  A  separate  lens  of  silicified  limonite 
crops  1  ch.  to  the  north-west  of  the  shaft. 

The  shaft  was  sunk  in  crystalline  granular  limestone  and  hflema- 
tito  with  irregular  bodies  of  copper  ore,  more  especially  near  the  hang- 
ing-wall slate,  into  which  they  gradually  fade.     Near  the  surface  the 
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ore  (see  Fig.  9)  consisted  of  siliceous  Ifmonite,  malacliite,  chry- 
socolla  (a  sky-blue  variety,  perhaps  eyanochalcite),  and  dense  chalco- 
cite,  and,  together  with  granular  limeetone  (carrying  cuprite)  made  a 
body  i  ft.  wide.  At  6  ft.  frwn  the  shaft  bottom  cuprite  is  associated 
with  ferro-calcite,  limonite,  and  calcit«;  and  the  calcite  at  the  bottom 
carries  both  cuprite  and  native  copper  over  a  width  of  4  ft.     The 


;).- — osjDisEn  ORB,  dandy. 
-/.  fa  (f  tie 
rf.  Native  rappir. 


native  copper  occurs  dotted  through  the  ore  as  small  jagged  particles 
(not  visibly  crystalline),  and  is  always  surrounded  by  cuprite  (we 
Pig,  10).  Hiere  are  about  3  tons  of  silicate  ore  at  grass,  which  may 
be  Kspe«ted  to  carry  10%  copper;  and  4  tons  of  the  limestone  ore 
(ferroKialcite  with  nearly  ono-half  cuprite  and  veins  of  limonite), 
probably  containing  over  40%  copper. 


Eriii.gi>.bragh  (Extended  M.C.  372). 
Mgr.,  Riordan. 
Location,  Abba,  Etc. 
This,  formerly  known  as  the  Alma,  lii 
den  rood,  '2  miles  north  of  the  Florence  II 
the  Clon curry. 

Its  area  is  800  ft.  (!)    x    350  ft. 
There  ia  one  shaft  45  ft.  deep. 


A  mile  east  of  the  Hamp- 
er, and  31  miles  south  of 


Ore-bodt. 
Unfortunately  this  claim  was  not  visited,  but  o 
headers  informed  mo  he  had  a  body  of  silvery  glance 


7s 

the  shaft,  and  tliat  10  toiiR  of  the  ore,  estimated  to  caxry  45%  copper, 
lay  at  grass.  A  specimen  of  the  ore  given  me  consists  of  almost  pure 
olialcocite,  there  being  only  minute  8])eck8  of  the  original  ohalcopyrite 
and  traces  of  the  limonite  formed  by  its  oxidation.  Stains  of  malar 
chite  and  azurite  on  open  cracks  are  due  to  recent  oxidation  of  the 
chalcocite. 

Output. 

1905        ...        a»     tons  shipped/ 40%  ore 


ToUl  ...        20^5    „ 


»» 


»i 


*  Claim  then  known  as  the  Ahna. 


k 
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MALBON    RIVER. 

Of  the  Malbon  River  groups  only  the  Just-in-Time,  on  the  lower 
MaJbofn,  was  visited.  The  groups  at  the  head  of  the  river  were  not 
visited  because  of  their  being  deserted  during  my  stay. 

The  Eastern  Malbon  is  really  on  a  continuation  of  the  Duck 
Creek  belt,  the  lodes  all  having  an  east  and  west  trend.  At  the  Mal- 
bon, however,  though  the  outcrops  seem  to  all  mark  lines  of  crush- 
ing, more  persistent  perhaps  than  at  Duck  Creek,  the  ore  bodies  are 
more  limited  in  size. 

The  country  is  flat,  with  reddish,  sandy  soil,  or  is  very  slightly 
rolling,  and  is  then  rather  gravelly.  The  only  timber  is  stunted  gidia 
and  ooolibah  (or  desert  gum). 

Output. 

The  total  amount  of  ore  shipped  between  the  beginning  of  1901 
and  the  end  of  1906  is,  according  to  the  available  records,  864  tons. 

JUST-IN-TIME    GROUP. 

The  Just^in-Time  Group  is  situated  on  the  Malbon  River,  about 
5^  miles  above  its  junction  with  the  Cloncurry  River. 
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Malbon  (M.F.  2548). 

Location,  Abba,  Etc. 

This  freehold  lies  30  miles  south-south-west  of  Cloncurry,  about 
a  mile  south  of  the  Malbon  River  and  a  mile  west  of  the  Devoncourt 
road.  It  is  often  called  the  Just-in-Time,  and  is  so  shown  on  the 
map.* 


G.S,Q,  Publication  No.  213. 


an  16-iiL  seam  of  richer  ores  2  tonfl  of  which  fi^ed  33%  (x^per,  is 
■aid  to  have  been  cut.  About  J  owt.  (^  this  ore  at  the  tttace  ooosiat* 
of  chalcopyrite  altering  into  liniMiite  aud  in  parts  almost  omnpletelj' 
replaced  by  chaloocite.  The  ore  shown  mo  as  from  the  shaft  bottom 
is  limonite  with  diBseniinated  iitalachite  and  small  bunches  of  glonoa. 


Fia.  S  (natural  size). — oxidibhd  ore,  u'phail. 

1.  LimoniU.  I  4-  CKrgtocoUa  fenerugi 

t.  Cryitallim  malachite  6.  Tilt  ore. 

S.  Light  eaHhg  malaehitc  \ 


The  whole  tip  at  the  shaft  will  probably  run  over  5%  copper, 
and  it  contains  very  little  quartz  and  quartzito.  The  absence  of 
quartz  from  the  ore  paddocks  and  the  high  iron  contents  are  con- 
spicuous features  at  this  mine,  pointing  to  the  occurrence  of  dense 
pyritio  ores  at  a  depth. 

In  connection  with  the  flooded  state  of  the  shaft,  it  is  asserted 
by  the  lease-holders  that  the  water  in  the  shaft  is  not  affected  by 
the  river,  although  the  latter  is  only  a  few  chains  distant,  and  its 
bed  is  but  16  ft.  below-the  brace. 

This  property  would  be  worthy  of  development  even  if  there 
were  only  the  rich  bodies  cut  in  the  middle  trench  and  in  the  northern 
shaft.  The  gossans  here  are  soft  and  not  likely  to  make  noticeable 
crops  at  the  surface,  wherefore  the  bodies  may  yet  be  proved  to  have  a 
considerable  north  and  south  extension. 
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Tmmp  (Extd.  M.C.  368). 

Mgr.y  McBride. 

Location,  Area,  Etc. 

The  Trump  is  about  2  milee  south-east  of  the  McPhail. 
Its  area  is  800  ft.   x  350  ft. 

Dbvblopmbnt. 

The  workings  comprise  three  trenches  and  two  shafts.  The^ 
northern  trench,  1  ch.  from  the  northern  boundary,  is  20  ft.  long 
and  6  ft.  deep;  and  a  costean  just  to  the  south  is  10  ft.  long.  The 
southern  trench  is  2  ch.  from  the  southern  boundary. 


,  ^Siliceous  haematite 

Trench  ^^   fyrnposed  schist 

^.^'IBoulders/over  a  width  cf20ff- 
\/Siliceous/naematite  4to6R  wide 

1 3  68^  ^Boulders/aF  siliceous  haematite 
L  d,  Haematiterlens  20ft  lon^ 

(^mallsHjdous  crop  Copper  stains 


TRUMP 

Scale  5  Chains  to  an  men  . 

0  5/0/5 

lilt 


The  northern  shaft,   1  ch.  south  of  the  northern  boundary,  i8= 
30  ft.  deep. 

The  second  shaft,  15  ft.  east  of  the  northern  trench,  is  30  ft* 
deep. 

Output. 

3  tons  shipped,  carrying  38)  % 
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Ho  Doubt  (ILL.  618). 
Mgr.y  Allman. 
•        LooATioN,  Aria,  Era 

The  No  Doubt  adjoins  the  Malbou  freehold  on  the  east 

Its  area  is  5  ao.    Deserted. 

There  is  one  shaft,  14  ft.  deep,  on  the  Malbon  freehold  boundarj 
and  2  ch.  aouth  of  the  freehold  line  of  workings. 

No  ore-bodiee  have  been  exposed. 


Just-in-Time  (M.L.  237). 

Mgr.,  Craven. 

Location,  Arba,  Etc. 

The  Just-in-Time  is  about  ^  mile  north-east  of  the  Malbon  free* 
hold. 

Itfl  area  is  20  ac.     Exempt  and  idle  when  visited  in  December.. 


6'Quitnite^,    ^  ,     White  QusffzHe  with 
— ^ — '^6pofhofe  
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Development. 

There  is  a  shallow  pothole  near  the  western  boundary,  but  the 
main  workings  are  in  the  riorth-eastern  part  of  the  lease.  These  com- 
prise two  shafts,  20  ft.  deep,  sunk  with  adjacent  corners  only  2  ft. 
apart.  Both  are  now  inaccessible,  but  from  the  surface  a  stope  10  ft. 
wide  can  be  seen,  on  the  southern  side  of  the  eastern  shaft,  and  also 
a  15  ft.  drive  running  westwards  from  the  western  shaft,  at  15  ft. 
below  the  surface. 


LlTERATURB. 

For  title  of  report,  numbered  as  below,  see  Introduction. 
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(8)  Mr.  Gibb  has  tabulated  the  following  analyses  (GoYernmeot 
Analyst) : — 

(o)  Country  rock.  (r)  Rejected  from  ore  raised. 


Cu 

SiO, 

F.O, 

A1,0, 

CaO 

S 


nil 
57-1 
13-7 
14-4 


85-2 


251 
34-2 
181 
1-4 
trace 


98-8 


Output. 


1901 

12  tons  (Freehold?) 

1903 

33    „    (whole  Malbon?) 

1904 

36    „ 

1906 

21    ,,    (Craven  and  jmrty  ?) 
8    .. 

Totol 

110    „ 

* 

Orb-bodies. 

shipped,  carrying  37 '3%  copper 


i» 


f » 


It 


»» 


Quartzite  crops  both  east  and  west  of  the  shafts,  ironstained  but 
barren  in  the  former  case,  but  containing  some  bunches  of  ore  for 
20  ft.  in  the  latter.  At  1  ch.  west  of  the  shafts  the  quartzite  becomes 
very  ferruginous,  and  at  2  ch.  distance  is  worth  sinking  on  in  search 
of  copper  ore.  The  body  then  appears  to  pinch  almost  out  for  two  or 
three  chains,  beyond  which  white  quartzite  with  occasional  bunches 
of  ore  crops  out. 

On  the  western  boundary  there  is  a  quartz  blow,  6  ft.  wide,  at 
the  eastern  extremity  of  which  the  pothole  reveals  quartzite  stained 
on  cracks  with  malachite  and  a  little  tile-ore;,  over  a  width  <^  3  ft., 
but  containing  not  more  than  5%  copper. 

The  quartzites  are  reported  to  crop  intermittently  for  miles  to 
the  west. 

The  north-eastern  shaft  was  sunk  on  the  hanging-wall  side  (the 
dip  being  5  in  1  to  the  north),  and  the  south-eastern  on  the  footwall 
side,  of  a  formation  of  quartz-veined  crushed  schist,  in  which  occurred 
bunches  of  rich  ore.  There  is  about  1  ton  of  the  imsorted  ore  at 
grass,  chiefly  a  fine-grained  and  intimate  mixture  of  malachite,  chal- 
.oocite,  and  limonite,  with  patches  of  gossany  tile-ore;  also  3  tons  of 
firsts,  which  contain,  say,  10%  silica  and  probably  35%  copper;  and 
10  tons  of  very  siliceous  seconds.  Analyses  of  ore  from  here  are  given 
under  Literature.  Viewed  from  the  surface  this  body  appears  to  be 
worth  further  opening  up. 

Development  both  east  and  west  of  this  lease  would  seem  to 
indicate  that  the  ore-bodies  on  the  Just-in-Time  line  are  isolated  and 
<^  no  great  size. 
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Just-in-Time,  No.  1  East  (M.L.  473). 
Mgr.,  Corney. 
Location,  Area,  Etc. 
This  adjoins  the  Just-in-Time  lease  on  the  east. 

Its  area  is  10  ac.     Exempt  and  idle.     It  was  last  held  hj  the 
Cloncurry  Prospecting  Syndicate. 

Dbvblopmbnt. 

The  workings,  three  shafts,  lie  about  7  ch.  east  of  the  Just^in- 
Tinie  shafts.  The  western  shaft  is  15  ft.  deep,  was  sunk  in  1903,  and 
some  stoping  has  been  done  from  it.  Tlie  central  shaft,  56  ft.  deep, 
with  drive  40  ft.  east  at  the  bottom,  is  3  ch.  to  the  east  of  the 
western,  and  the  main,  or  eastern  shaft,  about  50  ft.  deep,  is  1  ch. 
beyond. 

Output. 


1905 

9  tons  shipiK'd,  carrying  40*"^'  copper 

1906 

20  tODR          , , 

Total 

29    „ 

Okb-hodies. 

llie  western  shaft  is  in  quartzose  schist,  lenticular  bodies  of 
which  have  been  found  to  be  cupriferous.    • 

Tlio  central  shaft  was  sunk  in  similar  country.  Little  ore  was 
got  above  53  ft.,  but  in  the  bottom  of  the  shaft  and  in  the  eastern 
drive  there  is  understood  to  be  a  lode,  averaging  3  ft.  in  width,  of 
silver-grey  ore,  passing  downwards  into  black  sulphides.  A  specimen 
of  tlio  ore  given  mo  has  a  ground  mass  of  chaloocite,  through  which 
are  distributed  very  numerous  spangles  and  irregular  grains  of 
<?halcopyrite,  all  of  which  are,  however,  minutely  reticulated  by  chal- 
cocite.  The  specimen  has  one  inclusion  of  pyrite  partly  altered  to 
limonite,  separated  from  the  secondary  ore  by  a  thin  band  of  quartz. 
Fine-grained  acicular  malachite  occurs  on  crjicks  in  the  specimen. 


Just-in-Time,  No.  2  East  (M.L.  388). 
Mgr.,  Craven. 
Location,  Abba,  Etc. 
This  adjoins  the  No.  1  East  on  the  east. 
Its  area  is  5  ac.     Deserted. 

Output. 

1906       ...       10  tons  shipped. 
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Clarke's  (M.C.  I). 
Location,  Etc. 

Clarke's  Claim  is  15  ch.  north  of  the  Malbon  freehold  and  ^  mile 
west  of  the  Just-in-Time  lease.  It  was  deserted  and  apparently  aban- 
doned in  December  last. 

One  shaft  has  been  sunk  15  ft. 

Output. 

1  ton  shipped. 

Orb-bodt. 

The  shaft  was  simk  on  a  bunch  of  ore  in  quartzite  and  crushed 
schist.  Malachite  occurs  over  a  width  of  6  ft.,  but  the  average  will 
not  exceed  5%. 

The  seconds  at  grass,  3  tons,  contain  carbonate  and  oxide,  and 
may  run  15%  copper,  but  are  very  siliceous. 

The  country  to  the  north-west  is  felspathic  rook,  possibly  an 
altered  porphyry. 

LiTBRATURB. 

For  title  of  report,  numbered  as  below,  see  Introduction. 

(8)  The  following  analyses  (Grovernment  Analyst)  are  given  in 
Mr.  Gibbs's  report: — 


(c)  Country  rock — 
Copper    ... 
Silica 

Iron  protoxide 
Alumina  ... 


nil. 
571 
13-7 
14-4 

85-2 


(r)  Rejected  from  ore  raised — 
Copi  er     ... 
Silica 

Iron  i)rotoxide 
Alumina  ... 
Lime 


251 
34*2 

181 
1-4 
tr. 

78-8 


Adelaide  (M.L.  549). 
Mgr.,  Nathan. 

Location,  Area,  Etc. 
The  Adelaide  is  J  mile  north  of  the  Just-in-Time  lease. 
The  area  is  10  ac.    Abandoned. 

Development. 

The  workings  comprise  only  potholes,  trenches,  and  open  cuts. 
Going  from  the  eastern  boundary  they  are:  at  1  ch.  an  old  trench, 
40  ft.  long,  fallen  in;  after  IJ  ch.,  a  trench,  15  ft.  long  and 
6  ft.  deep  in  12  ft.,  a  pothole,  6  ft.  deep;  in  10  ft.,  an 
open  cut,  30  ft.  long,  10  ft.  wide,  and  20  ft.  deep,  and  a  2-ft.  trench 
continued  40  ft.  to  the  east;  in  1  ch.,  a  trench,  20  ft.  long  and  2 
to  4  ft.  deep ;  and  in  ^  ch.  a  costean. 

Orb-bodt. 

The  ore  from  the  second  trench  from  the  east  is  quartz-veined 
but  carries  limonite  and  malachite,  and  the  contents  will  run  from 
10  to  15%  copper. 
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Near  tlie  surface,  in  the  open  cut,  a  2  ft.  6  in.  formation,  dipping 

80°  to  the  south,  is  exposed,  and  there  is  said  to  be  18  in.  solid  ore 

in  the  bottom  beneath  the  earth  fallen  in.    The  manager  in  December, 

1905,  reported  a  lode,  1  ft.  to  2  ft.  6  in.  wide,  of  silver-grey  ore, 

assaying  40  to  50%,  and  the  Warden  in  March,  1906,  saw  2  ft.  of 
solid  rich  ore  in  the  bottom  of  the  cut,  30  ft.  from  the  surface. 

In  the  trench  to  the  west  of  the  open  cut  there  is  very  siliceous 

malachite  and  tile  ore,  likely  to  yield  20%  copper. 

Output. 

1904  ...        18     tons  shipped 

1905  ...  7^8    „        ,,  carrying         32^  copper 

1906  ...  o        ,,        ,,  ,,  35^      ,, 

8        ,,     stacked 


Total  36^H  tons 

Wheeler^s  shaft,  25  ft.  deep,  was  sunk  about  4  ch.  east  of  the 
above  lease.  The  prospector  got  3  tons  of  rich  red  oxide,  in  a  trench 
at  the  surface,  but  little  or  no  ore  has  been  raised  from  the  shaft. 

Tower's  Boys  (Extended  M.C.  261). 

Mgr.,  Miller. 
Location,  Area,  Etc. 
This  lies  about  10  ch.  east  of  the  Adelaide. 
Its  area  is  1,200  ft.    x    350  ft.     Abandoned  (?) 

One  shaft  is  50  ft.  deep,  with  drives  east  and  west  respectively 

10  ft.  and  12  ft.  long. 

Orb-bodt. 

The  material  on  the  tip  is  quartz-veined  schist,  with  replace- 
ments of  tile  ore,  and  stains  of  green  carbonates,  but  none  of  it  is 
quite  payable. 

Telegraph  (M.L.  222). 
Mgr.,  Craven. 

Location,  Area,  Etc. 

The  Telegraph  lies  2J  miles  north  of  the  Just-in-Time  lease, 
within  J  mile  west  of  the  Boulia  road. 

Its  area  is  10  ac.    It  has  been  exempt  for  many  months. 

It  was  worked  during  1902,  1903,  1904,  and  1905,  but,  being 
deserted,  was  not  inspected  by  me. 

Ore-bodt. 
The  ore-body  is  understood  to  run  east  by  north. 

Output. 

1902    ...    18   tons        shipped 

1904  ...    5   tons  ,, 

1905  ...    8   „  (Wheeler) 

8^  „  (Craven) 

Total   39^g  „ 
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LIMESTOITE   CBEEK  GSOTTF. 

I 

This  group  is  on  one  of  the  northern  tributarieB  of  the  riYer,  nad- 
yir&j  between  the  Duck  Creek  and  Corella  River  Groups. 

Huggins  Look-Out  (M.L.  248). 
Mgr.,  Matheson, 
Location,  Etc. 

Huggins  Look-out  is  located  on  Limestone  Creek,  an  affluent  of 
the  Malbon,  30J  miles  south-west  of  Cloncurry. 

Its  area  is  15  ac.  The  lease  is  held  by  the  Willcocks  Cloncurry 
Development  Syndicate. 

The  surveyor's  plan  indicates  workings  in  the  northern  part  of 

this  lease. 

Orb-bodies. 

Mr.  Cherry,  the  Warden,  in  December,  1903,  reported  that: — 
"  There  are  three  noticeable  outcrops.  The  formation  appears  to  con- 
sist largely  of  a  kind  of  limestone."  In  February,  1905,  he  added  : — 
*'  There  appears  to  be  a  considerable  quantity  of  ore  available  of  good 
smelting  quality,  low  grade.    .    ." 

Huggins  Look-in  (M.L.  249). 
Mgr.,  Matheson. 
Location,  Etc. 

Huggins  Look-in  is  situated  10  ch.  east  of  Huggins  Look-out. 

Its  area  is  15  ac.  The  lease  is  the  property  of  the  Willcocks 
Development  Company. 

Two  shafts  are  shown  on  the  surveyor's  plan,  one  near  the  oentro 
of  the  northern  boundary  and  the  other  4  ch.  to  the  south-west.  The 
company  has  not  reported  any  work  done. 

Orb-bodies. 

The  survey  plan  shows  outcrops  striking  north-east  in  the  northern 
and  western  part  of  the  lease. 

PINDORA  GROUP. 

The  Pindora  is  the  most  easterly  of  the  groups  at  the  head  of  the 

Malbon. 

Pindora  (M.L.  295). 

Mgr.,  Donner. 

Location,  Etc. 

Hie  Pindora  lies  south  of  the  Malbon  River,  39  miles  south-west- 
by-west  from  Cloncurry. 

Its  area  is  10  ac. 

Orb-bodies. 

The  survey  plan  shows  a  quartz  crop  striking  north*east. 
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Pindora  South  (X.L.  3M). 
Mgr.y  Donner. 
Location,  E^. 
The  Pindora  South  lies  |  mile  south  of  the  Pii 

Its  area  is  10  ao. 

One  shaft  is  located  in  tho  south-western  oomer  of  the  ground. 

Ork-bodibs. 

Hie  survejor^s  plan  shows  an  outcrop  running  north-nortb-east^ 
along  the  western  side  of  the  lease. 

Bevan  Consols  (M.L.  519). 

Mgr.,  Bevan. 

Location,  Etc. 

The  Bevan  Consols  is  understood  to  lie  2  miles  south  of  the 
Pindora. 

Its  area  is  9^%  ac. 

MOUNT  HOWARD  GROUP. 

The  Mount  Howard  leases  lie  to  the  north-west  of  the  Pindora 
Group. 

Mount  Howard  (M.L.  569). 

Mgr.,  Williams. 

Location,  Etc. 

Mount  Howard  is  on  the  northom  side  of  the  Malbon  River,  40 
miles  south-west-by-west  of  Cloncuny. 

Its  area  is  6  ac. 

Mount  Howard  South  (M.L.  589). 
Mgr.,  Bevan. 

Location,  Etc. 

This  adjoins  the  Mount  Howard  on  the  south. 

Its  area  is  10  ac. 

LADT  MAUD  GROUP. 

The  Lady  Maud  lies  to  the  west  of  the  Pindora  group.     The 
ground  had  only  lately  been  secured. 
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Lady  Mand  (M.L.  671). 

Mgr.,  Scott. 

Location,  £>ro. 

The  Lady  Maud  is  on  a  southern  tributary  of  \he  Malbon  Riyer 
4  miles  south-west  of  the  Pindora»  and  43  miles  south-west-by-wett 
from  Cloncxiny. 

Its  area  is  14^^^  ao. 

Wee  Taylor  (M  L.  707). 
Location,  Etc. 
The  Wee  Taylor,  2  miles  south  of  the  Lady  Maud. 
Its  area  is  5  ac. 

Lady  Harriett  (M.L.  722). 
Location,  Etc. 
The  Lady  Harriett  is  located  1 J  mile  south-west  of  the  Wee  Taylor. 
Its  area  is  20  ac. 

FOUNTAIN  SPRING  GROUP. 

The  Foimtain  Spring  Group  is  located  in  the  range  between  the 
heads  of  the  Corella  and  Malbon  Rivers. 

Iron  Mask  (ML.  529.) 
Mgr.,  Donner. 
Location,  Etc. 

The  Iron  Mask  lies  42  miles  west-south-west  of  Cloncurry. 

Its  area  is  20  ac.  It  is  understood  that  this  lease  is  held  by  the 
Wee  MacGregor  Company  as  a  flux  area. 

Iron  Crown  (M.L.  530). 
Mgr.,  Donner. 
Location,  Etc. 

The  Iron  Crown  adjoins  the  Iron  Mask  on  the  south. 

Its  area  is  20  ac.  The  ground  is  held  by  the  Wee  MacGregor 
Company  for  flux. 

Lady  Lenore  (1C.L.  633). 

Mgr.,  Allis. 
Location,  Etc. 

The  Lady  Lenore  is  located  on  one  of  the  eastern  tributaries  of 
the  Malbon  River,  45  miles  westrsouth-west  of  Cloncurry.  It  is  shown 
on  the  map  as  on  a  western  tributary. 

Its  area  is  5  ac. 


DUCK    CREEK. 

The  ore-bodies  worked  on  Duck  Cnek,  SUt;  Oeek,  sod  th«  lomr 
llalbon  River  occur  in  cru^-Bonea  ("  formfttionB,"),  ■triking  between 
caat-Dorth-eaet  and  east^Duth-eut,  all  otherB  in  the  Ckmcuny  diatriot 
having  a  general  north  and  south  trend.  Theae  zones  were  produced 
b^  the  fielding  of  the  country  along  certain  linee  under  the  teotonio 
forces,  which  induced  the  Bchietosity  and  metamorphiBm  of  the  wiiole 
region,  rendering  it  impoasible  to  detect  the  original  linee  of  stratift- 
-oation,  or  even  to  distinguish  between  sedimentaiy  and  igneous  rooks, 
without  microeoopical  eiainination. 

Mkny  of  the  quartz  crops  were  at  first  mistaken  for  altered  aaaiid- 
stones,  but  my  opinion  is  now  that,  with  few,  if  any,  exceptions,  tiw 
quartz  either  a^regated  from  the  schists  during  their  ntetamotphim 
or  has  been  subsequently  introduced. 


Daisy 


"'..ThA'RSIS 


'^'■'■"PiONEtR  Chief 


o,.™.,,/iJ-ii^D"™'i™*""'CDUUMBIAO 


\         Alice 

■an  Cii^e  □  •SM'lurpfst 


The  occurrence  of  the  o^per  ores  is  so  irregulaj-,  and  the  forma- 
tions are  so  variable  in  width,  even  within  limited  areas,  that  it  will 
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be  impoesible  to  make  any  justifiable  eetimate  of  the  ore  available 
above  any  level  in  any  of  the  mines  lintil  it  has  been  completely 
blocked  out. 

For  purposes  of  location  reference  is  generally  made  below  to  the 

blast  furnace  on  Mount  Start  at  the  jimction  of  Cone  and  Duck  Creeks^ 
23 J  miles  south-west  by  west  from  Cloncurry. 

BEADT  BHINO   GtB.OJJV. 

The  Ready  Rhino  group  proper  includes  only  the  Ready  Hhino, 
Junction,  Forget-Me-Not  and  Violet — the  Highland  Mary,  Coronet  and 


*^'^.L.320 


FORCET-MENOl 


O^UNCTION 


--^HLAND  MARY         READY  RHINO 


Scole20CheJna  to  an  /nch 


40 

mt 


White  Rose  occurring  really  on  separate  crush-zonee,  and  being  here 
included  simply  because  of  their  geographical  position.  The  la^t  two 
differ  from  others  on  Duck  Creek  in  dipping  northwards. 


Highland  Mary  (MX.  531). 
Mgr.,  Wallace. 
Location^  Etc. 

The  Highland  Mary  lies  \  mile  west  of  the  Ready  Rhino,  2|  miles 
Borth-westrby-north  of  the  blast  furnace  on  Mount  Start,  and  5  ch. 
south  of  the  Gorge-Corella  road. 

Its  area  is  5  ac.  The  ground  was  deserted  during  my  stay  in  the 
locality. 

Development. 

The  workings  comprise  three  open-cuts,  1  ch.  from,  and  about 
half-way  along,  the  northern  boundary.  Tlie  western  cut  is  18  ft.  long 
and  8  ft.  deep;  the  central,  6  ft.  to  the  east,  is  8  ft.  long  and  6  ft. 
deep;  and  the  eastern  is  12  ft.  long  and  15  ft.  deep.  No  work  had 
been  done  since  the  rain  which  had  fallen  two  months  previously,  and 
the  cuts  were  therefore  in  a  state  of  collapse.  The  latest  proposal  is 
to  sink  a  shaft  to  the  west  of  the  cuts. 


tona     shipped     by  WbIIU.  carrying  30%  copper 
„  „  fnim  tha  Higblan<l  Mary 

„  „         by  WalUce.  repurtEd  to  cany  31 


Orb-bodt. 
The  country  here  ie  very  flat,  and  the  ved  soil  surface  is  strewn 
with  quartz  fragments,  but  the  Highland  Mary  ore-body  made  prac- 
tically no  crop,  unlike  the  Ready  Rhino,  which  passes  about  10  oil. 
to  the  south.  The  cuts,  however,  show  the  strike  to  he  east  12°  north, 
and  the  dip  85^  to  the  south-by-east.  In  tlie  western  cut  12  in. 
width  of  chrysocolla  and  gossan  is  visible,  the  section  between  kaoliu- 
ised  slate  footwall  and  griuiular  slate  lianging-wall  being :  gossan  aJid 
chryaocolla,  12  in,;  quartz,  o  in.;  and  silicifled  slate,  4  in.  In  the 
central  cut  the  lode  pinches  to  6  in.,  but  in  the  eastern  cut  it  increases 
to  15  in.  and  18  in.  in  width,  most  of  which,  however,  is  quartz. 


Fro.  11  (natubal  sizk).— oxidised  ore,  hioiii:AND  mart, 

1.  Earthy  l»rfri(e. 

2.  Cri/plo  cri'iljiUine  vuUachilc. 

3.  ChryaocoUa- 


In  all,  17  tons  of  30  to  39%  ore  have  been  shipped  frcan  this 
lease,  1  cwt.  at  grass  being  "tosselated  ore" — i.e.,  chalcopynte  in 
process  of  alteration  into  limonite  and  chalcocite,  oxidation  having 
taken  place  along   innumerable  intersecting  cracks   in   the  original 


*  The  prollt  od  this  i>  eUted  to 


inftSperto 
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mineral.  The  seconds  at  the  central  cut,  bulking  5  tons,  consist  of 
•quartz  and  limonite  stained  by  malachite  and  of  black  cellular 
gossan  of  most  promising  appearance.  The  5  tons  seconds  at  the 
western. cut  comprise  fragmentary  quartz  cemented  by  limonite,  and 
nodules  of  limonite  and  earthy  turgite  with  much  chrysocolla  and 
malachite,  these  two  minerals  in  many  places  fad.ing  gradually  one 
into  the  other.  The  clirysocolla  is  typically  mammillat^d  in  form 
and,  in  many  parts  of  the  limonite,  is  also  globular.  The  chrysocolla 
is  more  aboundant  towards  the  crust  of  the  nodules,  malachite  being 
in  excess  near  the  centre,  and  all  stages  are  exhibited  of  the  replace- 
ment of  the  carbonate  by  the  silicate.  Much  of  the  earthy  turgite 
.has  been  porcellaiiised  by  deposition  of  secondary  silica  and  now 
possesses  the  same  absorptive  property  as  the  chrysocolla  it  encloses. 
(Fig.  11.) 

The  state  of  the  workings  does  not  admit  of  the  estimation  of 
available  ore,  but  further  development  is  warranted. 

The  country  rock  is  more  slaty  than  in  mo«t  of  the  Duck  Creek 
mines,  having  developed  only  incipient  schistosity  with  comparatively 
unimportant  segregation  of  quartz.  It  is  greatly  weathered  and  near 
the  ore-body  contains  much  calcareous  kaolin.  The  rock  exposed  in 
'the  western  workings  may  possibly  be  a  highly  altered  and  weathered 
eruptive.  It  has  a  fine  micaceous  base,  in  which  are  set  minute 
crystals  of  pink  orthoclase  and  lenses  of  chlorite,  the  latter  thinly 
coated  by  granular  silica.  Amygdaloidal  bodies  of  epidote,  surrounded 
by  a  thin  film  of  granular  silica.,  are  not  uncommon  and  give  the 
rock  a  volcanic  appearance.  Similar  rock  was  seen  on  the  Daisy  and 
to  the  north  of  the  Rainbow  freehold. 


Ready  Rhino  (1C.L.  320).^ 

Mgr.,  Long". 

Location,  Etc. 

The  Ready  Rhino  is  located  2^  miles  north-north-west  of  che 

blast  furnace  on  Mount  Start.     The  main  branch  of  Cone  Creek  is 

only  3  ch.  to  the  north-east,  and  the  Gorge-Corella  road  passes  within 

10  ch.  to  the  north. 

Its  area  is  10  ac.  The  lease  was  being  worked  by  Mr.  Jackson 
for  the  North  Queensland  Exploration  Company,  under  an  option 
which  extended  to  December,  1907. 

*  Shown  on  plan  incorrectly  as  520. 
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Dbtklopmkmt. 

The  main  shaft,  which  is  in  the  north-eastern  part  of  the  leaoe^  it 
55  ft.  deep,  and  crosscuta  are  being  opened  north  and  south.* 

A  second  shaft  (Long's),  19  ft.  de^,  lies  4  oh.  to  the  weat-by- 
south,  and  a  third,  21  ft.  deep,  30  ft.  beyond  it.  A  crosscut  is  to  be 
opened  north  from  the  last.  The  manager  had  5  men  at  work  here 
in  October. 

Output. 

1904        ...        4  toDA     shipped,    carrjring  90  %  copper 


tt  »t 


Total...      20    M  ,,  „       27i  %  copper  (/cl«  Mr.  Jaokflon) 


o/ 


9    ,.       stgraM  ,.        35% 

9    ..  „  ,.        15% 

6    ,f  ,t  .»        10% 


»» 
It 


Orb-bodibs. 

Tlie  Ready  Rhino  outcrop  strikes  eaat  10^  north,  dipping  steeply 
south-south-eastwards,  and  consists,  as  usual,  of  schist  and  quartz, 
making,  however,  comparatively  little  show  at  the  surface.  The 
schist-quarte  crush-zone  is  8  yds.  wide,  and  the  copper  ore  is  faund 
chiefly  in  bunches  along  the  foot-  and  hanging-walls.  All  the  work 
yet  done  has  been  on  the  latter,  but  the  proposed  crosscuts  are 
intended  to  prove  any  ore-bodies  on  the  former  at  a  depth.  Tlie 
crop  does  not  appear  in  the  vicinity  of  the  lease  to  the  west^  but  is 
in  evidence  about  10  ch.  south  of  the  Highland  Mary  workings.  It 
Ims  ])een  traced  through  the  Junction  and  Forget-Me-Not  on  the  east. 

The  main  shaft  is  in  a  formation  of  crushed  schist  and  quartz, 
cupriferous  to  a  depth  of  22  ft.,  where  occurs  a  parting  dipping  45° 
to  the  south-oast,  below  which  the  formation  is  barren  of  copper. t 
Tlioro  aro  at  gniss  9  tons  of  35%  ore,  comprising  dense  linionite, 
malachite  and  glance  in  kaolinised  scliist,  and  9  tons  of  15  %  ore 
(seconds),  in  which  tlie  copper  is  present  diiefly  as  carbonate  and  to 
a  lees  extent  aa  oxide. 

Long's  shaft  exposes  a  nearly  veHical  body,  4  ft.  wide,  of  cupri- 
ferous kaolinised  schist,  with  lenticular  ma&ses  of  granular  quartz. 
Some  15  or  20  tons  of  27 J%  ore  have  been  shipped  from  here.    The 

*  The  manager  reported  Jan  2i),  '07  : 

**  The  straight  shaft  on  the  Ready  Rhino  has  been  sunk  to  a  total  depth  80  ft. 
from  the  HurfacH.  The  water  is  vorv  heavy  and  lalK)ur  [consequently]  hard  to  obtain. 
Wo  have  start-d  to  open  out  at  70  ft.,  which  is  water  level.  .  .  .  Since  starting  to 
oroHscut  a  distance  of  16  ft.  has  been  driven." 

t  The  manager  rer)Ortod  (29th  Jan.  '07)  that  in  the  crosscut  on  the  70  ft.  level : 
**  We  pasHod  through  the  lode,  which  is  3  ft.  6  in.  in  width.  We  are  now  driving  on 
the  lode  east  and  west.  In  the  east  drive  the  ore  body  measures  6  ft.  and  assays  in 
bulk  0%.    In  the  west  drive  it  is  8  ft.  thick  and  assays  8*25  %  copper." 
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seconds  remaining  anumnt  to  6  tons  and  oonaisb  of  quartz  with 
limonite^  malachite  and  a  little  ohaloocite,  the  average  content  being 
10%  copper. 

Junction  (MX.  516). 

Mgr.y  Jackson. 
Location,  Efio, 

The  Junction  adjoins  the  Ready  Rhino  on  the  east,  and  is  crossed 
fromi  north-west  to  south-efust  hj  Cone  Creek. 

Its  area  is  7  ac.  The  lease  ia  held  by  the  North  Queensland 
Exploration  Company,  which  had  not  yet  begun  operations  when  it 
was  visited  by  me. 

Foi^et-Me-Not  (1C.L.  321). 

Mgr.,  Long. 

Location,  Etc. 

The  Forget-Me-Not  adjoins  the  Junction  on  the  east,  and  lies 
between  the  main  and  eastern  branch  of  Cone  Creek. 

Its  area  is  10  ac.  The  lease  is  being  worked  imder  option  by  Mr. 
Jackson  for  the  North  Queensland  Exploration  Company. 

Dbvblopmbnt. 

The  shaft,  which  is  2  oh.  from  the  western  boundary,  has  been 
sunk  38  ft.,  and  a  crosscut  is  now  being  opened  on  the  southern  side. 
Two  men  are  working  here. 

Orb-bodibs. 

The  Ready  Rhino  formation  appears  on  this  lease  as  a  large  crop, 
traceable  to  the  eastern  boundary,  of  crushed  schist  and  lenticular 
masses  of  quartz,  with  interstitial  bunches  of  copper  ore. 

The  shaft  has  been  sunk  on  a  copper-bearing  band  of  country  on 
the  southern  side  of  the  blow.  Bunches  of  copper  ore  were  found  to  a 
depth  of  20  ft.,  where  was  pierced  a  body  of  chalcocite,  containing 
quartz  crystals,  the  whole  18  in.  thick,  and  dipping  3  in  1  h.  to  the 
south,  but  below  the  formation  is  barren  of  copper  and  free  from 
iron.  The  copper-bearing  country  is  expected  to  be  reached  in  the 
southern  crosscut  within  6  ft. 

Another  parallel  crop,  lying  3  ch.  to  the  north,  shows  1  to  5  ft. 
of  quartz,  with  fairly  strong  iron   stains  and  frequent  bunches  of 
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copper  01  e  ever  the  whole  length  of  the  lease.  In  appearance  it  is 
more  promising  than  the  main  crop,  but  no  work  has  yet  been  doDe 
here. 

Violet  (1C.L.  555). 

Mgrs.,  Long  and  Jones. 
Location,  Etc. 

The  Violet  adjoins  the  Forget-Me-Not  on  the  east. 
Its  area  is  10  ac.    The  lease  had  been  only  lately  applied  for,  and 
no  work  had  boon  done  in  October  last. 

Coronet  (M.C.  241). 

Mgr.,  Wliite. 

Location,  Etc. 

Tlie  Coronet  (or  Cornet)  lies,  on  a  ])raiich  of  Cone  Creek,  2J  miles 
north  of  the  blast  furnace  on  Mount  Start,  and  only  a  few  cliains 
north  of  the  Violet.  The  Gorgo-Corella  road  passes  across  the 
northern  part  of  the  lease. 

Its  area  is  20  ac.  and,  unlike  most  others,  the  lea^se  is  square.  The 
ground  was  deserted  during  my  stay  in  the  locality  last  October,  but 
is  understood  to  be  the  property  of  tho  Willcocks  Cloucurry  Develop- 
ment Syndicate. 

Development. 

Two  hole«s,  30  ft.  apart,  have  been  sunk  here :  a  western,  6  ft. 
deep,  and  an  eastern,  10  ft.  deep  and  20  ft.  long.  They  are  4^  oh. 
south-west  of  the  north-eastern  corner. 

Output. 

1904        ...      22  tons     wore  Khipped  by  L  White  (but  the  .source  is  doubtful). 

Orb-bodies. 

The  crop  at  the  workings  strikes  east  12°  north  and  dips  3  in 
1  h.  to  the  north-by-west,  almost  the  sole  caae  of  a  northerly  dip  noticed 
on  Cone  Creek.  It  is  2  ch.  in  length,  and  up  to  10  ft.  wide,  and  con- 
sists of  (juartz  much  stained  by  limonite. 

Tho  western  hole  exposes  barren  quartz,  20  in.  wide,  adjacent  to 
the  hanging-wall ;  then  quartz,  much  of  it  crystallised  and  cemented 
by  cupriferous  limonite,  18  in.  wide;  fonnation,  9  in.  wide;  and 
quartz,  4  ft.  wide,  adjacent  to  tho  foot  wall.  The  country  is  chloritic 
scliist.  Some  very  fair  launches  of  malachite  and  tile-ore  have  been 
raised  from  this  hole. 

The  eastern  cut  liaving  caved  in,  little  can  be  seen.  The  quartz 
from  the  cut  is  more  cellular  and  iron-stained  than  any  of  the  more 
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southerly  ciX)p8,  and  some  very  cellular  gossan  has  been  found,  ffiVini? 
encouragement  for  further  sinking. 


WHITE  ROSE 


4^) 


I 


CORONET 


to 


iP 


White  Rose  (M.L.  330). 

Mgr.,  Allis. 

Location,  Etc. 

The  White  Rose  lies  3  ch.  north  of  the  Coronet. 

Its  area  is  10  ac.  It  had  apparently  been  long  idle  when  visited 
in  October  last.  The  lease  has  now  been  taken  over  on  option  by  the 
West  Cloncurry  Copper,  Limited. 

Development. 

The  workings  consist  of  an  opencut,  3  ch.  from  the  eastern 
boundary  \  and  of  an  inaccessible  shaft,  20  ft.  deep,  1^  oh.  further  west. 


1906 


Output. 

11  tons     of  ore  shipped. 


OllE-BODT. 

The  White  Rose  crop  strikes  east  15°  north,  and  its  dip  is  north- 
Dorth-westwards. 


a 
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The  oponcut  expoftee  promising  cupriferous  fcnrmatioD,  and  the 
shaft  haa  been  sunk  in  ferruginous  quartzite  and  sohiBty  cemented, 
where  jointed  or  crushed  by  malachite  and  Ijmonite,  the  total  width 
of  the  fonnation  here  being  5  ft.  The  seconds  at  grass  amount  to 
6  tons  and  consist  of  quartz  and  schist  cemented  by  malachite  and 
limonito,  with  a  little  tile  ore,  the  copper  content  approximating  to 
15%,  and  the  silica  content,  at  the  same  time,  being  very  high. 

Abandoned  (ILL.  !). 
Location,  £>ro. 
This  old  holding  lies  ^  Inile  east  of  the  White  Rose,  and  a  few 

chains  north  of  the  Grorge-Corella  road. 

Its  area  is  not  known,  all  attempts  to  find  either  the  name  or  the 
nuiiibor  of  the  lease  having  failed.  Tlie  ground  was  deserted  during 
my  stay  in  the  locality,  and  had  apparently  been  long  idle. 

Dbvblopmbnt. 

The  workings  consist  of  an  opencut,  40  ft.  long  and  4  ft.  deep,  in 
the  central  part  of  which  is  an  underhand  stope,  18  ft.  long  and  8  ft. 
deep.    A  shaft  sunk  from  the  bottom  of  the  stope  has  now  caved  in. 

OllB-BODIE3. 

The  formation  worked  is  believed  to  be  on  the  line  of  the 
White  Koee,  here  also  dipping  northwards.  The  coimtry  rock  is  a  dense 
black  slate,  softened  and  bleached  near  the  ore,  where  also  slightly 
scliistoeo,  the  walls  of  the  ore-body  being  well  defined  but  showing* 
no  sign  of  extensive  movement.  The  faces  of  the  workings  exhibit  a 
fonnation  9  in.  to  12  in.  wide  and  consisting  of  quartz,  limonite, 
bomite  and  chalcopyrite,  the  first  traces  of  the  last  being  foimd 
within  6  ft.  of  the  surface.  The  bornite,  which  has  an  iridescent 
purplish  tint,  is  here  massive,  occurring  as  irregular  bunches  and  veins 
both  in  granular  quartz  and  crystalline  calcite.  The  magnifying  glass 
proves  that  it  represents  enriched  chalcopyrite,  though  the  inclusions 
of  that  mineral  are  seldom  tesselated,  and  when  they  are  the  reticu- 
lating veinlets  are  always  of  limonite.  In  other  ore-bodies  on  the 
Clonourry  fields,  where  chalcocite  is  the  secondary  mineral,  the 
enclosed  pyrite  always  exhibits  a  netting  of  the  sulphide.  Ore  has  been 
shipped  from  here,  and  2  tons  of  very  siliceous  seconds  remain  at 
grass,  the  copper  being  present  as  bomite  in  limonite,  with  some  staina 
of  malachite.  Ferruginous  calcite  is  also  present  in  some  quantity  in 
the  heap  of  seconds. 

In  the  present  state  of  development  it  cannot  be  said  that  there 
is  any  ore  in  sight,  but  the  faces  warrant  further  opening  up. 
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BOOMERANG  GROUP. 

The  Boomerang  Group  includee  four  disconnected  crops — the 
Boomerang,  Policeman  and  Micawber,  and  Rainbow,  not  of  any  import- 
ance ezoepi  in  showing  tlie  frequency  of  crush-zone  on  Cone  Creek. 
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Boomerang  (KG.  162). 

Mgr.,  Holt. 

Location,  Etc. 

The  Boomerang  is  located  on  the  western  side  of  Cone  Creek, 
\  mile  north  of  the  Daiay,  and  2  miles  north-north-west  of  the  blast 
furnace  on  Moimt  Start 

Its  area  is  800  ft.  x  350  ft.  It  was  deserted  when  inspected, 
having  been  under  exemption  for  a  short  time. 

Development. 

The  main  shaft,  45  ft.  deep,  is  on  the  western  side  of  the  Cone 

Creek  dray  track;  and  from-  it  a  drive  runs  east  for  10  ft.  at  25  ft. 

below  the  surface.     A  second  hole,  8  ft.  deep,  lies  1  ch.  to  the  south- 

west-by-west. 

Output. 


1906 


4  tons  shipped 

2    „  „  carrying  35  %  copper 

1  ton  at  gprass          „       35  % 

20    ,.  ,.               „        10% 


)* 


)f 


Orb-bodibs. 

A  crop  of  granular  barren  quartz  and  cupriferous  schist,  5  ft.  in 
width,  runs  south  35^  west  and  east  38^  north  from  the  main  shafti  in 


i 
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which  can  be  seen  only  lumps  of  quartz  and  copper-fitained  schist^ 
though  a  3  ft  bunch  of  30%  ore  was  found  at  13  ft  depth.  About 
2  tons  of  35  %  ore  has  been  shipped  from  the  main  shaft,  and  1  ton, 
estimated  to  cany  between  30  %  and  40  %  c<^per,  is  now  in  the 
paddock.  This  ore  consista  of  intimately  associated  chalcocite  and 
limonite  stained  bj  malachite.  The  seconds,  amounting  to  20  tosis 
and  averaging  10  %  copper  comprise  malachite,  chalcocite,  and  a  little 
azurite,  chiefly  in  schist  with  not  a  large  amount  of  quartz. 

Boomerang  1  East  (M.C.  197). 
Mgr.,  Blosson. 
Location,  E>ro. 

This  claim  adjoins  the  Boomerang  on  the  north-east 

Its  area  is  400  ft  x  350  ft.  It  was  deserted  wben  visited  in 
October  last. 

Development. 

Two  shafts  have  been  sunk  :  one,  20  ft.  deep,  lies  4  cli.  nortli-east- 
by-ea^st  from  the  Boomerang  main  shaft ;  and  the  other,  7  ft.  deep, 
about  a  chain  beyond. 

Orb-bodies. 
Tlie  Boomerang  formation  strikes  east  38°  north  in  this  claim. 

In  the  deeper  shaft  it  consistsi  of  kaolinised  schist  quartz  and  gossan, 

witli  very  little  capper  ore  near  the  surface,  though  promising  in 

appearanca     The  sliallow  sliaft  exposes  sohist  with  much  quartz,  and 

about  1  ton  of  10  %  ore  (malachite-bearing  schist)  lia-s  Ixjen  raised 

from  it. 

Policeman  (M.C.  206). 

Mgr.,  Moran. 
Location,  Etc. 
The  Policeman  lies  10  ch.  uortii  of  the  Boomerang. 

Its  area  is  600  ft  by  350  ft  No  one  was  present  on  the  ground 
when  it  was  inspected  in  October  last,  though  ore  had  lately  been 
bagged.  This  ground  has  also  been  held  under  the  title  of  the 
Shamrock. 

A  trench  20  ft.  long  and  5  ft  deep,  with  a  hole  5  ft  deep  in  one 
end,  has  lately  been  opened,  J  mile  north-north-east  of  the  Boomerang. 

ORB-BOniES. 

The  Policeman  outcrop  strikes  east  28°  north,  and  the  greater 
part  of  it  is,  as  usual,  crushed  soliist  with  lenticular  veins  of  quartz,  the 
adjacent  country  being  altered  slate,  only  slightly  schistose.  The 
trench  affords  an  exposure  of  a  character  different  to  all  others  seen  on 
Cone  Creek,  except  perliaps  the  Belfast,  though  possessing  some  simi- 
larity to  those  in  the  Slaty  Creek  catchment  area  to  the  north      There 
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is  here  a  vein  18  in.  to  2  ft.  6  in.  in  width  of  jointed  quartz  and  dark 
reddish  ferro-calcite,  with  much  fine  grained,  granular  haematite  and 
some  chrysocolla.  The  richer  ore  consists  of  an  intergrowth  of  chal- 
cocite  and  tile  ore,  and  of  ohalcocite  and  chalcopyrite,  the  last  mineral 
being  found  more  especially  impregnating  the  cherty  silicified  ore,  in 
which  silica  appears  to  have  replaced  limonite.  About  4  tons  of  firsts 
running  20  %  copper  have  been  paddocked. 

Policeman  West  (M.C.  213). 
Mgr.,  Brady. 
LooATiON,  Etc. 
This  adjoins  the  Policeman  on  the  west,  the  workings  on  the  two 
claims  being  10  ch.  apart. 

Ite  area  is  200  ft.  x  350  ft.     The  ground  appears  to  be  abandoned. 

A  shaft  has  been  sunk  alongside  the  Cone  Creek  track,  but  has 
been  filled  in  again  to  within  6  ft.  of  the  surface. 

Output. 

1905  ...        9  tons     shipped    by  Brady  and  Allis. 

Orb-body. 

The  Policeman  crop  here  strikes  east  28**  north.  At  the  shaft 
there  is  a  small  .lenticular  body  of  quartz,  and  the  chloritic  schist 
adjacent  to  it  is  stained  by  malachite  and  iron  oxides. 

Micawber  (M.C.  187). 
Mgr.,  Osborne. 
Location,  Etc. 
The  Micawber  lies  10  ch.  north-west  of  the  Policeman,  and  about 
15  oh.  south  of  the  Ready  Rhino. 

Its  area  is  400  ft.  x  350  ft.     The  claim  was  imder  exemption  when 

visited  because  of  the  ore  in  sight  being  unpayable. 

Development. 
One  shaft  has  been  sunk  between  35  and  40  ft.,  underlying  steeply 
towards  the  south-east  nepx  the  bottom. 

Output. 

1906  ..         1  ton       shipped    carrying  24  %  copper 

20    „        at  grass  „  5%      ,, 

Ore-bodies. 

The  Micawber  crop  strikes  north  40°  east,  and  underlies  steeply 
to  the  south-east.  It  consists  of  granular  quartz,  much  resembling 
quartzite,  and  to  the  south-west  of  the  shaft  it  is  4  ft.  wide.  The 
greater  part  of  the  material  raised  is  quartz,  only  2  tons  of  export 
quality  ore  having  been  obtained.  The  seconds,  amounting  to  20  tons, 
are  very  siliceous,  and  carry  not  more  than  5  %  copper,  as  malachite, 
chiefly,  though  a  little  chrysocolla  and  ohalcocite  are  present  also. 
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Rainbow  (MX.  2454). 

Location,  Ehx). 

The  Rainbow  is  situated  just  to  the  west  of  a  abort  ranges 
2^  miles  north  by  east  from  the  blafit  furnace  on  Mount  Start  and 
about  a  mile  west  of  the  Cloncurry-Duck  Oeek  road. 

Its  area  is  40  ao.  It  was  deserted  last  year,  but  hafi  lately  paseed 
into  the  hands  of  tlie  Queensland  Copper  Freeholds,  Ltd. 

Lttbraturb. 
For  titles  of  reports,  numbered  as  below,  see  Introduction. 

(2.)  Mr.  Jack's  report  is: 

Tfie  Eainhow  Lode  (marked  *'2454  "  on  the  map)  lies  about  three  and  a-half  miles 
to  the  south  of  Selection  No.  IX.,  on  the  fall  of  Cone  Creek,  a  tributary  of  Duck  Creek. 
It  occurs  in  flat  country,  and  shows  a  "blow"  (striking  WSW.  and  underlying  to  SSE.) 
of  green  carbonate  of  copper  and  gossan.  A  shaft  has  been  sunk  to  the  depth  of  25  feet. 
The  ore  now  lying  at  gras4  came  from  the  bottom  of  the  shaft,  and  is  of  very  good 
quality — red  oxide  and  ^reen  carbouat»i  of  copper  (the  latter  enclo^^ing  quartz  crystals), 
and  silver-grey  copper  ore  (sulphide  of  copper  and  antimony).  The  lode  is  traced  for 
over  100  }^ards.  At  its  west  end  it  is  crossed  by  a  quartz  reef  running  NW.  and  SE., 
And  showing  some  red  oxide  of  copper  and  some  t^rey  sulphide  of  copper  and  antimony. 
I  consider  the  Hainbow  quite  a  payable  mine. 

(7.)  Mr.  Rutherford  says: 

This  consists  of  an  irregular  quartz  outcrop  in  schist  running  east  and  west  for  a 
considerable  distance.  Associated  with  the  quartz,  especially  at  the  ea-tern  end,  are 
green  catl)onate  of  copper  and  iron  oxide.  A  shullow  s  aft  shows  that  the  quartz  does 
not  c(mtinue  in  depth.  Some  good  ore  is  said  to  have  been  sent  away  from  the  surface 
diggings. 

Development. 
Only  one  shaft,  20  ft.  deep,  was  seen  here. 


Orb-bodt. 

Tlie  Rainbow  ore-body,  which  is  in  altered  slate  country,  strikes 
eafit  20°  south,  and  dips  70®  to  the  south-«outh-wt«t. 

At  the  shaft  it  lias  a  width  of  from  6  in.  to  2  ft.,  and  consists  of 
strongly  ironstained  quartz,  with  cellular  gossan  and  traces  of  mala- 
chite. Lumps  of  medium  quality  ore  have  been  found  on  the  surface 
for  several  ohains  to  the  east,  and  warrant  further  development. 

A  short  distance  to  the  north  of  the  liainbow  an  amygdaloidal 
rock  similar  to  tliat  foimd  on  the  Daisy  and  Highland  Mary  was  noted 
to  occur  in  great  quantity. 

DAISY  GROUP. 

On  the  Daisy  crush-zone  there  are  only  the  Horseshoe,  Meteor, 
Tulip  Blast,  Daisy  United,  Tulip  West,  Buttercup,  Mist  and  Mist  West ; 
but  the  Woomera^  Perseverance,  Gift  and  Thistle  are  taken  in  the 
group  because  of  their  proximity  to  the  main  line. 
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Woomera  OLL.  302). 

Mgr.,  M&the0on. 
LooATiox,  Etc. 

TTie  Woomera  lies  1^  mile  north-by-east  of  the  blast  furnace  or 
Mount  Start,  just  to  the  east  of  the  Cloncurrj-Duck  Creek  road. 

Its  area  is  10  ac.  It  is  the  property  of  the  WilloodLS  Cloocurry 
Development  Syndicate. 

One  shaft  has  been  sunk  in  the  north-eastern  comer  of  the  lease^ 
but  is  now  inaccessible. 

Orb-bodt. 

The  ore-body  is  believed  to  strike  east  and  west. 

Horseshoe  (KX.  451). 

Mgr.,  Comey. 
Location,  Etc. 

The  Horseshoe  lie6  1^  miles  north  of  the  blast  furnace  on  Mount 
Start.     Cone  Creek  traverses  it  from  north  to  south. 

Its  area  is  20  ac.     It  was  under  exemption  and  deserted  whem 
visited  in  October  last.     The  Celestial  Copper  and  Option  Company, 
Ltd.,  is  understood  to  liave  since  taken  it  over.     The  ground  was 
•  formerly  held  as  a  claim  and  known  as  the  Big  Ben. 

Dbvblopmbnt. 

A  shaft,  now  full  of  water,  has  been  sunk  45  ft.,  at  about  1  oh. 
east  of  the  creek ;  2^  ch.  to  the  east-north-east  is  a  small  cut ;  and 
1}  ch.  to  the  east  of  the  cut  is  a  pothole,  5  ft.  deep.  There  are  also  a 
few  old  trenches  and  potholes  east  again  of  this. 

Output. 

1905        ...        5  tons     shipped    by  Byrnes  and  Co. 
Iwo        ...       14     ,,  ,y  ,,         ,, 

Totftl  ...      19    „  „ 

Orb-bodibs. 

The  Horseshoe  crop  strikes  eaet^north-east  and  has  some 
resemblance  to  the  Tharsis,  than  which,  however,  it  is  much  poorer. 
On  the  west  copper  and  ironstained  schist,  with  numerous  overlapping 
parallel  lenticular  quarte  veina  underlying  southwards,  crop  within 
^  oh.  of  the  creek.  The  shaft  was  sunk  in  country  om  the  northern 
side  of  this  part  of  the  crop,  and  disclosed  very  little  ore..  Some  of 
tliat  raised  shows  quartz  fragments  set  in  fine  grained  crystalline 
lioematite,  which  is  slightly  impregnated  by  malachite  and  seamed  by 
thin  films  of  limonite.  A  crosscut  should  therefore  be  opened  south- 
wards from  it 


105 

The  quartz-veined  schist  crop  cantinued  to  the  eastriiorth-east  for 
7  ch.,  increasing  from  20  ft.  to  40  ft.  in  width.  Within  this  area 
tiiere  are  two  speciaplly  prominent  crops  of  quartz,  one,  2  J  ch.  long  and 
10  ft  wide,  beginning  IJ  ch.  east  of  Cone  Creek,  and  the  other,  2  oh. 
long  and  6  to  8  ft.  wide,  lying  ^  oh.  to  the  east  of  the  first.  The  former 
stands  out  5  ft.  above  the  schists,  and  the  latter  rises  10  ft.  above  the 
surrounding  fiats. 

The  quartz  as  usual  is  practically  barren,  but  occasional  bimches 
of  poor  ore  are  found  in  the  adjacent  and  interlaminated  schists,  as  at 
the  central  cut.  The  eastern  pothole  exposes  only  slightly  copper- 
stained  schist. 

Meteor  (M.C.  145). 
Mgr.,  Absolon. 

Location,  Emc. 

The  Meteor  adjoins  the  Horseshoe  at  the  north-western  comer,  and 
lies  J  mile  north  of  the  deopa-tra. 

The  area  is  400  ft.  x  350  ft.  The  claim  was  deserted  when  visited 
in  October. 

Development. 
The  main  shaft,  which  is  44  ft.  deep  and  underlies  4  in  1  h.,  is 
2  ch.  from  the  western  boundary ;  at  20  ft.,  40  ft.  and  1^  ch.  distance 
to  the  west  there  are  pothMes,  each  10  ft.  deep;  and  an  opencut  lies 
30  ft.  east  of  the  last.  Sinking  in  the  main  shaft  is  said  to  have 
oea^ed  because  of  the  water  met  with. 

Output. 

1904  ...        8  tons     shipped    by  Boyd 

1905  ...      15    ,,  ,,  ,,  Hardess  and  Boyd. 


Total  ...      23*  „ 


»» 


5    „        at  grass    seconds 
70    „  „  carrying  10  %  copper. 


Orb-bodies. 

The  crop  in  this  claim,  part  of  the  Horseshoe-Daisy-Butteroup 
line»  strikes  east  20°  north  underlying  4  in  1  h.  to  the  south,  and 
oomprises  10  ft.  width  of  quartz,  with  included  copper-stained  and 
ferruginous  schist. 

It  is  understood  that  copper  ore  was  found  in  the  shaft  from  the 
surface  to  the  water-level,  which  is  at  the  bottom.  The  ore  last  raised 
is  quartzs-bearing  chloritic  schist  with  veins  and  octahedral  crystals!  of 

*  Beported  total  60  tons  shipped,  containing  25  to  30  %  copper, 
t  Sometimes  modified  by  the  development  of  cube  faces. 
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cupriferous  pyrite;  and  of  this  there  is  about  6  tons  at  grass.  The 
daini'-holders  are  reported  to  have  shipped  4  tons  of  25  to  30%  ore 
(chalcocite  and  malachite)  and  tributers  1  ton  more  of  similar  quality. 

The  second  pothole  to  the  west  is  on  a  small  pocket  of  ore. 

The  westernmost  hole  was  opened  on  a  body  of  secondary  siul- 
phides  18  in.  wide,  which  apparently  has  not  proved  of  any  extent. 
There  are  70  tons  of  seconds  at  grass,  which  should  yield  10  %  copper. 


Tulip  No.  1  East  (M.C.  180). 

Mgr.,  Leonard. 

Location,  EIto. 
This  adjoins  the  Daisy  United  on  the  east. 
Its  area  is  400  ft.  by  350  ft.     Deserted. 


Dbvblopmbnt. 

One  shaft  has  been  sunk,  a  few  chains  west  of  the  Meteor  workings. 
It  is  39  ft.  deep,  and  has  a  40-ft.  crosscut  north  at  the  bottom,  now 
inaccessible.     It  had  lately  been  let  on  tribute. 


Ob£-bodibs. 

Three  crop®  occur  in  this  claim  on  a  line  running  west  36°  south, 
making  an  acute  angle  with  the  Daisy-Meteor  line.  The  crops  oonsasi 
of  quartz  and  chloritic  schist,  with  abundant  granules  of  limonite  in 
the  cupriferous  parts,  as  well  as  a  little  actinolite. 

A  great  quantity  of  quartz  was  met  in  sinking  the  shaft,  and  the 
copper  content  was  not  above  10  % ;  but  in  the  crosscut  there  is 
reported  to  be  6  ft.  6  in.  of  granular  quartz,  replacing  schist  and  im- 
pregnated with  malachite,  copper  being  present  to  the  extent  of  18  % 
— these  figures  presumably  being  maxima.  The  tributers  failed  to 
secure  any  shipping  ore — 20  %  or  over. 


Daisy  United  (M.C.  155). 

Mgr.,  Grey. 

Location,  Etc. 

The  Daisy  United  lies  between  the  Tulip  No.  1  East  and  the 
Tulip  No.  1  West,  IJ  miles  north-north-west  of  the  blast  furnace  on 
Mount  Start. 

Its  area  is  800  ft.  by  350  ft.,  and  it  includes  the  two  old  claims 
known  as  the  Daisy  and  Tulip. 
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Dbvhlopmknt. 

One  vertical  shaft  (a),  6  ft  x  6  ft.  and  18  ft.  deep,  is  located  near 
the  centre  of  the  claim. 

Three  other  shafts  lie  near  the  middle  of  the  northern  boundary, 
■where  work  is  now  in  progress.  The  main  underlie  shaft,  9  ft.  x  6  ft., 
i6  78  ft.  deep,  with  stope  extending  back  for  10  ft.  from  the  shaft, 
between  30  ft.  and  50  ft.  from  the  surface;  No.  2  underlie  shaft, 
35  ft.  deep,  is  1  ch.  to  the  west-north-west  and  has  drives  15  ft.  east 
and  west ;  and  a  pothole,  7  ft.  deep,  is  20  ft.  to  the  east^north-east. 


Output. 

1905  ...        4  tons     shippeil 

1906  ...      35    ,,  „ 

27    „  „  by  Grey  and  Long 

Total  ...      66    „  ,,        t 

100    „        at  grass,     seconds  carrying  15  %  copper. 

Ork-bodibs. 

Four  parallel  outcrops,  striking  east  20°  north,  have  been  found 
on  this  claimi.  No.  1,  near  the  southern  boimdary  and  3  ch.  from  the 
south-eastern  comer,  consists  of  siliceous  limonite,  on  which  no  work 
has  yet  been  done. 

No.  2  crop,  which  is  visible  for  several  chains,  but  is  as  yet 
untouched,  lies  1^  ch.  to  the  north,  and  comprises  2  ft.  width  of  quartz 
and  some  copper  ore. 

No.  3  crop  is  50  ft,  to  the  north  of  No.  2,  and  can  be  traced 
through  the  greater  part  of  the  Daisy  United  into  the  Tulip  West.  At 
the  shaft  {a)  is  a  vein  of  quartz  3  ft.  wide,  dipping  80°  to  the  south- 
south-east  in  chloritic  schist.  The  quartz  has  been  found  to  carry  a 
little  gold.  Bimches  of  rich  but  siliceous  malachite  and  cuprite  were 
found  in  sinking  the  shaft,  but  in  all  only  3  tons,  carrying  33^% 
copper,  have  been  shipped,  and  the  5%  seconds  at  grass  amount  to  but 
1  cwt. 

No.  4  crop  dips  10  in  1  to  the  south-south-east.  At  the  surface 
of  the  main  shaft  the  formation  is  4  ft.  wide ;  at  40  ft.  below,  it  pinches 
to  3  ft.  width ;  but  at  70  ft.  below,  the  lowest  accessible,  it  is  9  ft. ;  and, 
in  the  bottom,  is  stated  to  be  12  ft.  The  walls  are  well  marked  and 
the  hanging-wall  exhibits  occasional  horizontal  slickensides.  Malachite 
and  tile-ore  showed  at  the  surface,  but  below  in  the  shaft  much  chal- 
oopyrite,  intricately  veined  by  chalcocite  and  assaying  up  to  45% 
copper,  has  been  found.     Near  the  bottom,  which  is  believed  to  be 


•  One  parcel  of  20  tons  ran  33  %.  ^^^  yielded  a  profit  of  £11  clear  of  expenses. 

t  Mr.  Gray  informed  me  that  a  total  of  81  tons  had  been  shipped,  carrying  27  to  35J  °!^  copper. 
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just  abore  Uie  water-level,  buncheB  of  powdery  seoondary  suIpEides 
occur  in  the  schists,  together  with  elongated  octahedral  crystals  oi 
pyrite,  on  each  side  of  a  horse  of  quartz,  which  came  in  at  45  ft.  below 
the  surface.  Of  the  total  width  at  70  ft  depth  7  ft.  consists  of  quarts, 
all  of  which  haa  to  be  raised.  The  section  exposed  in  the  ends  of  the 
shaft  is  as  follows :  Adjacent  to  the  footwall  12  in.  chalcopyrite  and 
chalcocite  bearing  formation;  5  ft.  quartz  with  bunches  of  ohalcocite 
and  also  of  chlorite ;  2  ft.  quartz  with  a  larger  proportion  of  chalcocite ; 
and  12  in.  quartzose  formation  carrying  chalcocite,  adjacent  to  the 
hanging-wall.  In  aU  80  tons  of  firsts,  assaying  from  27  to  35^%. 
copper,  have  been  separated,  and  100  tons  of  seconds,  averaging  15%. 
copper,  are  paddocked  at  the  shaft.  The  clear  protit  to  the  claim- 
liolders  over  all  expenses,  except  mining,  has,  with  copper  at  £80  per 
ton,  amounted  to  £16  per  ton  of  ore  shipped. 

The  exposures  in  No.  2  shaft  much  resemble  the  above,  there 
being  a  central  body  of  poor  quartz,  3  ft.  thick  and  dipping  5  in  1  h. 
to  the  south-south-east,  with  3  ft.  width  of  cupriferous  formation  on 
the  south,  and  18  in.  width  on  the  north,  but  much  earthy  calcareous 
sinter  (locally  known  as  kaline)  has  been  deposited  here  in  the  ore- 
body  as  well  ae  in  the  hanging-wall  country. 

Malachite  and  tile-ore  were  got  in  the  upper  part  of  the  shaft,  but 
metallic  chalcocite  (glance)  and  chalcopyrite  are  coming  in  towards 
the  bottom.  The  western  drive  is  in  the  hanging-wall  formation, 
which  here  consists  of  chloritic  schist,  strongly  impregnated  over  the 
whole  width  of  the  drive  with  malachite  and  glance.  The  eastern  drive 
is  in  much  more  siliceous  ore,  though  just  above  it  in  the  shaft  there  is 
2  ft.  6  in.  width  of  bagging  ore. 

The  country  rock  exposed  in  the  workings  is  schist,  but  there  are 
several  outcrops  in  the  southern  part  of  the  claim  of  a  highly  meta- 
morphosed slaty  rock.  This  has  a  fine-grained  siliceous  base  of  neutral 
tint,  and  scattered  through  it  are  spheres  J-in.  in  diameter,  of  radiat- 
ing, greenish  actinolite,  irregularly  shaped  grains,  up  to  J-in.  in 
diameter,  of  calcite,  and  small  bundles  of  yellow  epidote  needles,  more 
especially  in  or  near  the  calcite. 

Daisy  Block  South  (M.L.  471). 
Location,  Etc. 
This  adjoins  the  Daisy  United  on  the  south. 
Its  area  is  5  ac.     Work  has  not  yet  begun  here. 

Talip  No.  I  West  (M.L.  361). 

Mgr.,  Leonard. 

Location,  Etc. 
This  adjoins  the  Daisy  United  on  the  west. 
Its  area  is  5  ac.     It  was  exempt  and  deserted  when  visited,  and 
the  lease  has  been  held  for  2  yrs. 


^ 


10.) 

Dbvelopment. 

The  workings  comprised  two  shafts,  eacE  6  ft.  deep,  at  3  and 
5J  ch.  respectively  from  the  eastern  boundary. 

Output. 

l^  tons     shipped,     containing  40  %  copper. 

Ore-bodies. 

The  No.  3  line  of  the  Daisy  United  makes  several  small  crops  in 
this  lease,  and  between  these  the  potholes  have  been  opened.  The 
ore  now  visible  is  rubbly,  and  very  low  in  grade. 

Daisy  Bell  (M.L.  619). 
Mgr.,  Connell. 
Location,  Etc. 

The  Daisy  Bell  includes  ground  left  between  the  Tulip  No.  1  West 
and  the  Buttercup. 

Its  area  is  4  ac. 

One  hole  has  been  sunk  6  ft.  in  rubbla 

Buttercup  (M.L.  496). 
Mgr.,  Jones. 
Location;  E>ro. 
The  Buttercup  lies  16  ch.  west-south-west  of  the  Daisy. 

Its  area  is  9y'*^  ac.  It  was  let  under  tribute  at  the  time  of  my 
visit. 

Development. 

The  shaft  is  5  ch.  east  of  the  north-western  comer  peg.  It  is 
35  ft.  deep,  and  has  drives  20  ft.  and  15  ft.  to  the  east  and  west 
respectively,  at  the  30  ft.  level,  a  stope  above  ihe  latter  extending  to 
the  surface.    Work  is  now  in  progress  here. 

Output. 

1906        ...        4  tons     shipped    from  Buttercup 
Total  ...        4    „  „      * 

30    „        at  grass,     carrying  12  %  copper. 

Ore-bodies. 

A  formation,  presumably  one  of  the  southern  Daisy  lines,  here 
striking  east  and  west,  is  being  tested  on  this  lease.    The  shaft  lies  on 

•  It  is  reported  that  20  tons  of  25  ®/o  ore  have  been  shipped,  one  parcel  of  M  tons  of  23^  °/o  ores 
despatched  to  South  Aufltraha  in  May,  1908,  yielding  a  profit  of  £7  i)er  ton,  clear  of  all  oxi>onse, 
except  mining. 
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the  line  of  strike  of  the  Daisy  main  northern  zone,  which,  howefrav 
is  believed  to  have  bent  round  and  to  run  5  ch.  to  the  n<»th  of  the 
Buttercup.  The  formation  is  schist  and  quartz,  containing  banofaas 
and  stains  of  tileK>re,  cuprite,  and  malachite^  veined  in  the  lower  part 
of  the  shaft  with  glance.  In  the  western  drive  the  rich  ore  has  gradu- 
ally decreased  in  quantity,  that  over  3  ft  width  in  the  face  being 
worth  not  more  than  10%  copper,  but  at  the  same  time  being  compara- 
tively low  in  silica.  In  tlie  face  of  the  eastern  drive  is  exposed :  6  in. 
copper-stained  quartz  oii  the  footwall ;  tlien,  12  in.  schist  rich  in  mala- 
chite, cuprite  and  glance;  and  then  3  ft.  of  copper-stained  quajrtz. 
Some  small  octahedral  crystals  of  limonite  (pseudo-morphous  aftef 
pyrite  7)  were  noticed  in  the  richer  ore. 

The  seconds  at  grass  amount  to  30  tons  and  are  expected  to  run 
from  12  to  16%  copper. 

The  country  rock  is  schist,  the  footwall  in  places  being  slioken- 
sided,  unlike  the  hanging-wall,  which,  however,  is  well  defined.  The 
dip,  as  all  along  the  line,  is  to  the  south. 


Hist  (M.C.  161). 
Mgr.,  Brady. 
LooAnoN,  E>ro. 
The  Mist  adjoinR  the  Buttercup  on  the  west. 

Its  area  is  200  ft.  x  350  ft.     The  ground  was  unmanned  whem 
inspected. 

Development. 

The  workings  comprise  a  pothole  and  a  14  ft.  shaft,  ^  ch.  and 
1 J  ch.  respectively  west  of  the  Buttercup  boundary. 

Orb-bodies. 

There  is  here  a  crop  6  ft.  wide  of  quartz,  seamed  with  gossan,, 
and  in  the  shaft  both  tileore  and  malachite  have  been  found. 


Mist  No.  1  West  (H.C.  256). 

Mgr.,  Brady. 

Location,  £>ro. 

This  adjoins  the  Mist  on  the  west. 
Itfl  area  is  200  ft  x  360  ft 


Ill 

Perseverance  (H.C.  111). 
Mgr.^  Churdi. 

Location,  E>ro. 

The  Perseveranoe  adjoins  the  Buttercup  on  the  north. 

Its  area  is  400  ft.  x  350  ft.  It  was  desai^ed  in  October,  and 
apparently  abandoned. 

Only  one  pothole,  6  ft.  deep,  has  been  opened — ^between  5  and  6  ch* 
north  of  the  Buttercup  shaft. 

Orh-bodt. 

A  siliceous  crop,  5  ft.  thick  and  3  ch.  long  here  strikes  east  and 
west  and  is  believed  to  be  on  the  northern  crush-zone  of  the  Daisy. 
The  patch  of  gossan  opened  is  poor  in  copper,  but  its  apearance 
warrants  some  further  work  here. 

LlTERATUBB. 

For  title  of  report^  numbered  as  below,  see  Introduction. 

(8)  Mr.  Gibb  gives  the  following  analysis  of  ore  from  the  Perse- 
Terance  (Iron  Cross  Course),  Duck  Creek  (Government  Analyst) : — 

i-'OppBr    ...        ...        ...        ...        ...  =  ^*A> 

Silica       =  17*0% 

Iron  protoxide =  61*7% 

Alumina =  2*6  % 

Lime        =  trace 


88-0% 


Gift  (M.C.  194). 
Mgr.,  Brady. 
Location,  Etc. 
The  Gift  lies  about  12  ch.  north  of  the  Buttercup. 
Its  area  is  200  ft,  by  350  ft.    It  was  deserted  when  inspected. 

Deyelopmbnt. 
One  shaft  has  been  sunk  30  ft. 

Output. 

80  tons     shipped,    carrying  40  %  copper. 
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XJnlmown  (ILC.  ?). 

Mgr.,  Dally. 

Location,  £^. 

This  lies  about  7  ch.  west  of  the  Gift^  and  12  ch.  north  of  the 

Mist. 

The  claim  being  deserted,  its  area  could  not  be  ascertained. 
A  hole  has  been  sunk  7  ft. 

Output. 

l^  ton       shipped     carrying  30  %  copper  (reported). 

Orb-bodt. 

The  outcrop  consists  of  3  ft.  width  of  gossany  quartz  and  schist, 
striking  east-north-east. 

Thistle  (HC.  !). 

Location,  Eh'c. 

This  lies  ^  mile  north-west  of  the  Buttercup. 

Its  area  is  not  known,  the  ground  being  deserted  and  presumably 
abandoned,  as  not  on  the  list  of  living  claims  and  leases. 

Dbvblopmbnt. 

One  shaft  has  been  sunk  to  a  depth  of  24:  ft.,  and  a  drive  has  been 
opened  4  ft.  to  the  west  at  the  bottom. 

Orb-bodibs. 

An  outcrop  of  granular  quartzite,  in  chloritic  schist,  here  strikes 
oast  30°  north,  but,  just  to  the  west-south-west  of  the  shaft,  makes  a 
bend  and  runs  almost  due  west.  Very  little  ore  is  visible  in  the  crop 
but  a  little  silicilied  limonite  and  chrysocolla  was  found  near  the  shaft 
bottom,  and  in  addition  to  a  little  malachite-stained  gossan  in  the  drive. 
The  probability  is,  therefore,  that  very  low-grade  pyritic  ore  would  be 
found  on  sinking. 

About  20  ch.  west,  of  the  shaft  a  patch  of  fine-grained  cellular 
lijvmatite  has  been  located  in  the  quartzite  crop,  the  country  here 
being  slate. 


THARSIS  GROUP. 

The  Tliarsis  Group  comprises  the  Brilliant,  Waratah,  Jones*  Sur- 
prise, lliarsis,  Tharsis  East  and  Tliarsis  Block,  all  on  the  one  crush- 
zone,  which  is  marked  by  occasional  siliceous  outcrops  of  great  size. 
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BriUiaat  (ILL.  588). 

Mgr.,  Staubwasaer. 
LOOATIOK,  Bto. 
The  Brilliant  lie*  J  milo  wcst-BouUi-irest  of  the  Waratoh,  and 
1^  mila  north-west  of  the  bliut.  fumate  on  Uount  Start, 

Ita  area  ia  10  ac.     The  ground  was  preriouaiy  held  aa  a  oUim, 


under  the  n 


e  of  the  Jumbo. 


The  workinjzB  cousiet  of  one  inaccessible  shaft,  40  ft.  deep,  and  o 
or  two  shallow  holes  3  cL  from  the  ea^terii  bouudaiy  and  1  oh.  fn 
the  nortlicrn. 


Bt  grun    v&rrying  10  %  copper. 


Okb-bodt. 
e  uituatcd  in  speckled  BJUceouB  schist,  3  ch.  ( 


t,   hike). — alCH   OXIDIBED   OEK,   BKILLIANT. 


I,  Cr/zpto  Bryilaltin 
S,  K'lrlkg  tutyilc. 
S.  OKryioculla, 


malachitt  and  chatcocite 
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a  great  blow  of  quartz  and  quartzite,  extending  westwards  for  several 
chains  and  having  some  resemblance  to  a  kneeling  elephant.  Only 
2 J  tons  of  ore  have  been  shipped  and  5  tons  of  seconds  now  lie  at  grass. 
The  seconds,  of  which  the  copper  content  is  not  above  10%,  consist  in 
great  part  of  granular  quartz,  evidently  replacing  schist,  and  cemented 
by  malachite  and  ohryfiocolla,  with  a  little  limonite,  chalcocite  and 
ohalcoipyrita 

Tlie  richest  ore  is  a  peculiar  intergrowth  of  ohrysocolla  and  mala- 
chite with  earthy  turgite,  the  last  being  in  minute  irregularly  shaped 
particles,  roughly  aligned,  in  a  base  of  the  first  and  second.  (Fig.  12). 
The  copper  minerals  are  seen  to  be  in  process  of  replacing  chloritit 
schist,  originally  separating  grains,  lumps,  and  lenses  of  quartz.  Some 
parts  of  the  ore  have  suffered  extensive  silicification  subsequently  to 
partial  oxidation  of  the  chalcopyrite,  that  mineral  now  being  often  set 
in  a  dark  siliceous  matrix,  also  cementing  white  lumps  and  colourless 
crystals  of  quartz. 


Waratah  (M.L.  127). 

Mgr.,  Wallace. 

Location,  Etc. 

The  Waratah  lies  ^  mile  north  of  the  Blue  Bell,  and  a  little  over 
1  mile  north-west  of  the  blast  furnace  on  Mount  Start. 

Its  area  is  400  ft.  x  350  ft.     Idle  when  inspected,  most  of  the 
work  having  been  done  during  1905. 


Development. 

Two  shafts  have  been  sunk,  one  near  tlie  centre  of  the  claim  to  a 
depth  of  30  ft.  (inaccessible)  and  one  2|  ch.  to  the  north-west,  to  a 
depth  of  12  ft.  Trenches  ha.ve  also  been  opened  for  30  ft.  east  and 
west  of  the  first  shaft. 

Output. 

15  tons     shipped    containing  30  %  copper  (reported) 

Total  ...        20    „  „ 

5    ,,        at  grass    seconds. 


Orb-bodies. 

There  are  two  well-defined  parallel  lines  of  outcrop  on  this  lease, 
striking  east-north-eafit  and  imderlying  5  in  1  h.  to  the  south-south- 
east.     The  eastern  trench  on  the  southern  and  larger  crop  ezpoees  up 
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to  5  ft.  width  of  aohiflt  and  quartz  formatiooy  underlying  steeplj 
southwards.  It  la  reported  that  15  tons  of  30  %  ore  have  been  lent 
away,  but  the  last  5  tcxia  shipped  yielded  only  26%  coppo*.  Hie 
seconds  at  grass  amount  to  10  tons,  and  consist  of  silioeoua  nmlacihite^ 
with  perhaps  12  %  ooippeir. 

The  nortliem  formation  of  quartz  and  cruriied  sohiat  is  2  ft.  6  ip 
wide  and  is  on  the  line  of  strike  of  tliat  woii^ed  in  the  Joobb*  Surprise. 
T^ere  was  only  a  small  seam  of  ricli  ore,  but  5  tons  of  40  %  ore  have 
been  sliipped  from  here ;  and  5  tons  of  seconds— siliceous  tile-ore  and 
malachite — are  at  grass. 

A  third  line  oi  fonnation,  which  should  pass  near  the  southern 
boundary  of  the  claim,  has  been  tried  in  a  pothole  7  ch.  west-south- 
weRt  of  the  30  ft.  shaft 


Jones'  Surprise  (ILL.  612). 

Mgr.,  JcMies. 

Location,  Etc. 

The  Jones'  Surprise  is  east-north-east  of  the  Waratah,  and  west  of 
the  Cleopatra. 

It«  area  is  5  ac.  The  lease  liad  only  just  been  taken  up,  in 
October  last,  liaving  been  formerly  held  as  a  claim  by  Hardist  and 
Price. 

Dkvelopmsnt. 

Tlie  workings  comprise:  a  sliaft  near  tlie  centre  of  the  lease, 
originally  40  ft.  deep  but  now  caved  in  below  15  ft.  from  the  surface ; 
and  a  pothole  5  ft.  deep,  J  ch.  to  the  west-south-west. 

Output. 

Tf)tal  ...  4  tons     shipped    (reported) 

Ore-bodies. 

This  loaiSe  takes  iii  a  prominent  outcrop,  3J  ch.  in  length  and 
15  ft.  in  grcatoiit  width,  similar  in  character  to,  though  smaller  and 
richer  than,  that  on  the  Tliarsis,  on  tlie  line  of  strike  of  which  it  occurs. 
The  country  rock  is  schist  and  the  outcropping  fonimtioii,  which  dips 
Ktcei)ly  to  the  south,  consists  chiefly  of  dense  quartz,  with  patches  of 
cldorifce  and  bands  of  schist  imf)n^gnatod  witJi  copper  ores,  chiefly  along 
the  centre  of  the  crop  whore  crumhed.  The  rich  ore,  of  wlncli  only 
4  tons  liavo  been  shii>ped  from  the  shxift,  occurs  in  bunches,  the  average 
tenor  being  low. 
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Cleopatra  (M.L.  495). 

*         Mgr.,  Johnflon. 

Location,  Etc. 

The  CleopaU'a  adjoins  the  Jones'  Surprise  on  the  east-north-east 
and  is  eeparated  on  the  north-eafit  by  only  2  ch.  froon  the  Tharsis. 

The  country  hereabouts  is  all  flat,  worn  down. . 

Its  area  is  10  ac.  The  lease  was  under  exemption,  and  deserted 
in  October  last. 

Dhvelopmbnt. 

One  shafts  7  ft.  x  4  ft.,  has  been  sunk  vertically,  near  the  centre 
of  the  lease,  to  a  depth  of  40  ft. 

Output. 

1906        ...        2^  tons     shipped     by  H.  Johnson 
6       „        at  grass,    carrying  20% 

Orb-bodibs. 

A  part  of  the  Tharsis- Waratah  crush-zone  makes  a  large  crop  (m 
this  lease,  4^  ch.  in  length.  Just  at  the  shaft  it  strikes  north-east, 
dipping  very  steeply  to  the  south-east,  but  on  the  east  it' bends  round 
and  runs  for  1^  ch.  east-north-east  towards  the  Tharsis  and  on  the  west 
runs  for  3  ch.  westHsouth-west  towards  the  Jones'  Surprise  crop.  Tlie 
w&ole  of  the  sinking  was  in  a  formation  of  jointed  quartz  lenses 
separated  by  crushed  country.  The  quartz  contains  no  copper  ore,  but 
flakes  of  chlorite  are  plentifully  disseminated  in  parts  of  it.  The 
interstitial  schist  is  impregnated  with  limonite,  malachite,  tile^ore 
a^urite,  chiysocolla  and  very  faint  splashes  of  glance.  About  5  tons 
of  ore  that  should  carry  20%  copper  have  been  picked  out  and 
paddoeked. 

Tharsis  (H.L.  240). 
Mgr.,  Matheson. 
Location,  Erro. 

The  Tharsis  lies  IJ  mile  north  of  the  blast  furnace  on  Mount 
Starts  and  Cone  Creek  runs  across  it  from  north  to  south. 

Its  area  is  10  ac  It  is  the  property  of  the  Willcocks  Cloncurry 
Development  Syndicate. 

Dbvblopmbnt. 

The  workings  consist  of  an  almost  vertical  shaft,  6  ft.  x  3  ft.,  and 
50  ft.  deep,  about  6  ch.  south-south-west  of  the  north-eastern  comer; 
"  deep  trench  runnin(>'  20  ft.  north  of  the  shaft ;  and  an  opencut,  120  f(. 


long,  6  to  8  ft.  vide  and  7  ft.  deep  at  the  western  end,  2  oh.  etstrnortii' 

east  of  the  shaft.     The  opencut  ia  being  carried  weatwaj-ds  from  the 
eastom  end  of  Uie  crop.  ' 

OOTPDT. 

1906        ...      aOtonii     at  grass    carrying  13% 
100    „  „  „         3% 


Obe-bodies. 

The  Tharsis  outcrop,  wliioh  lies  2  ch.  east  c4  Cone  Cre^,  is  6  ch. 
long  and  42  ft.  in  greatesit  width,  in  the  weetem  part  near  the  shaft, 
whence  it  tapers  gradually  towards  the  east.  The  crop  rise*,  as  a 
rounded  ridge,  10  ft.  above  the  surrounding  flats.  It«  strike  is  east- 
north-east,  and  its  dip  is  6  to  7  in  1  h.  to  the  south. 

The  crop  consists  of  crushed  schist,  with  crowded  lenticular  veins 
of  quartz,  the  visible  silica  amounting  to  at  least  50  %  of  the  whole 
foeiuation.  The  quarta  has  presunjably  s^;regated  during  the  produc- 
tion of  schistosity  in  the  country  rock,  and  that  some  of  it  has  replaced 
country  rock  is  indicated  by  the  smooth  pailinga  noticeable  throughout 
the  formation,  even  where  wholly  of  quartz.  Some  of  the  quaxtz  ia  in 
the  form  of  interlocking  crystal&  and  the  interspacee  are  often  occupied 
by  a  green  ohloritic  mineral,  the  unreplaced  residium  ot  the  original 
country  rock.  A  few  of  the  joints  in  the  outcrop  quartz  are  coated 
with  maJachit©,  but  almost  the  whole  of  the  copper-ore  occurs  as  staJns 
on  the  laminse  of  the  schist  and  as  bunches  in  the  same.  Some  of  the 
bunches  visible  in  the  crop  northeast  of  the  shaft  are  i  ft.  in  length 
and  2  ft.  across  and  carry  10  %  to  30  %  copper,  as  malachite  and  tilo- 
ore,  but  they  are  often  separated  by  5  ft  of  veiy  low^^jade  material. 


Pig.    13. — WE8TEBN    END   OF   OPKNCDT,    TII.VRStS. 


11!) 

llie  face  <A  the  opencut  exposes  lenticular  masses  of  quartz  ajid 
schist  dipping  7  in  Ih.  to  the  south.  (Fig.  13.)  The  quartz,  which 
Bjnounta  to  two-thirds  of  the  whole,  carries  very  little  c<^per,  hub  the 
interlaminated  schists  should  average  5%  copper  as  malachite.  About 
90  tons  <rf  ores  estimated  to  carry  12  %  copper,  have  been  stacked 
alongside  the  cut,  the  copper  occurring  chiefly  as  mulachite  staining 
the  sdiist,  but  also  to  a  small  extent  as  tiltyore.  Tlie  silica,  content  is 
over  50%,  but  iron  should  reach  10%.  T\m  rejected  material  from 
the  cub  should  carry  2  %  copper. 

Hie  trench  running  north  fi-oui  the  Khaft  ezpoees  similar  format 
tioD,  dipping  southwards  6  in  1  h.  and  averaging  7  %  copper  by  the 
manager's  assays. 


Pia.  14  (natura! 


The  whcJe  of  the  shaft  is  in  schist-quartz  formation  with  car- 
boDates  in  the  upper  part  but  witji  bunches  of  chalcocite  as  well  towards 
the  bottom,  where  there  is  one  18  in.  in  diameter  and  carrying  at 
least  30  %  copper.  There  is  also  at  the  bottom  a  9  in.  band  of  red 
gossan,  with  a  sprinkling  of  malachite,  making  its  copper  content  2%, 
even  if  tile-ore  is  aheent.  Mr.  Matheson  has  e«timated  frorii  his  assays 
that  the  whole  of  the  material  raised  from  the  sJiaft  should  average 
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8  %  copper.  My  surface  sample  froin  the  wdiole  of  the  dump  coiiAsts 
of  equal  parts  of  quartz  and  scliist.  Tlie  quartz  is  crystalline  and 
barren  except  for  external  iilniK  of  malachite.  The  schist  is  chl(»itic, 
is  stained  throughout  by  inaladiite  and  in  places  by  gossan,  and  con- 
tains a  little  chalcocite  (glaiice)  adjacent  to  quartz.  (Fig.  14.)  Hie 
following  i»  the  result  of  assay  ((Government  Analyst) :  — 

CopiM-T      =:    3'3';. 

Gold  20jpr.  pertun 

Silver         =  2  dwt.    „ 

The  shaft  has  thus  proved  that,  in  ono  jiait  at  least,  the  formation 
is  no  less  cupriferous  at  50  ft.  below  tlian  at  tlie  surface,  and  it  does 
not  appear  to  have  been  sunk  in  a  specially  favourable  locality.  Con- 
sequently a  large  supply  of  low-grade  siliceous  ore  is  to  be  relied  on 
from  this  lease. 

Thar^is  No.  1  East  (M.L.  623). 

Location,  Etc. 
This  lease  adjoins  tlie  Tliarsis  on  the  east. 

Its  area  is  10  ao.     It  was  deserted  in  October  last,  work  having 

not  yet  commenced. 

Orb-bodies. 

There  are  no  crops  on  this  ground. 

Tharsis  No.  1  Block. 

Mgr.,  Comey. 

Location,  Etc. 

This  adjoins  the  Tharsis  on  the  south. 

Its  orea  is  5  ac.  It  was  not  manned  in  October  last,  and  work 
had  not  then  commenced  on  it. 

Orb-bodies. 

No  crop  is  visible  on  tliis  lease,  which  has  been  taken  up  with  the 
intention  of  sinking  for  the  Tliarsis  ore-body  if  circumstances  war- 
rant it. 

BELFAST  GHOUP. 

« 

The  Belfast  group  includes  only  the  one  lease,  which  is  to  some 
extent  isolated  from  others  on  Cone  Creek.  The  ore-body  is  due  to 
regional  metamorphism,  but  it  has  not  been  proved  to  lie  on  a  crush- 
zone. 

Belfast  (MX.  303). 
Mgr.,  Matheson. 
.  Location,  Etc. 

The  Belfast  lies  in  flat  country  2  miles  north-north-east  of  the 
blast  furnace  on  Mount  Start,  and  10  ch.  south-east  of  the  Cloncurry 
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road.    The  mine  is  located  in  a  flat-bottomed  yalleryr  between  a  north 
and  south,  row  of  worn-down  hills,  th^  backbone  of  a  former  range. 


BELFAST 


Sc^*»  fS  C/t^m  to  *n  tneft 

*  43 


Appro*.  ^^     _^ 

open  boM  forest 

M.L.302 


WOOMERA 


about  a  mile  to  the  east  and  the  still  leas  significant  Rainbow  ridge  ta 
the  north-west. 

Its  area  is  10  ac.  It  is  the  property  of  the  Willcocks  Cloncurry 
Development  Syndicate,  which  was  opening  it  up  at  the  time  of  my 
visit.  Some  confusion  has  arisen  concerning  the  name  of  this  lease,. 
the  manager  referring  to  it  in  his  reports  as  the  Alabama. 

Dbvblopmbnt. 

The  main  shaft  is  located  2J  ch.  south-east  of  the  north-western 
comer.  It  is  accessiUe  to  a  depth  of  4:0  ft.,  where  there  is  a  staging 
and  a  drive  12  ft.  to  the  north-west,  but  it  is  imderstood  to  have  a  total 
depth  of  50  ft.*  Another  shaft,  15  ft.  deep,  lies  6  ch.  to  the  east-by- 
south. 

Output. 

190($        ...      50  tons     at  gprass    carrying  15  %  copper. 

Orb-bodies. 

A  few  boulders  of  ironstained  quartz  and  calcite  constitute  the 
crop  at  the  main  shaft.  The  strike  appears  to  be  east  38°  south, 
towards  a  quartz  crop  near  the  centre  of  the  lease,  the  dip  being  2  in 
1  h.  to  the  south-west.  The  exposure  in  the  main  shaft  is  of  a  rather 
di£ferent  character  to  most  others  on  Duck  Creek  waters,  consisting 
as  it  does  of  a  cavernous  formation  made  up  of  quartz,  calcite  and 
earthy  gossan,  in  which  chiefly  the  copper  ores  occur.  The  formation 
in  the  south-eastern  end  of  the  shaft  is  3  ft.  wide,  but  is  not  being 

*  Subsequently  to  my  inspection  some  stoping  was  done  above  the  40-ft.  level. 


122 

broken  down.  In  the  drive  on  the  opposite  side  <^  the  shaft  a  total 
width  of  8  ft.  to  10  ft.  of  formation  is  being  stoped  out^  Over  ooe- 
half  of  it  is  quartz,  and  one-quarter  cavernous  calcite,  the  r^nainder 
being  earthy-brown  cupriferous  limonite,  which,  besides  being  found 
between  masses  of  quartz  and  limonite,  forms  a  12  in.  band  on  the 
hanging- wall  and  a  6  in.  to  18  in.  body  adjacent  to  the  footwall  quartz, 
the  two  bands  being  separated  by  5  ft.  of  irregularly  interpenetrating 
quartz  and  calcite.  Chrysocolla  occurs  in  the  limonite,  more  especially 
in  the  calcareous  nodules  and  some  irregular  bunches  of  chalcocite 
have  been  struck  as  well  as  tile-ore,  but  most  of  the  copper  is  present 
as  malachite.  Most  of  the  quartz  contains  cupriferous  pyrite  (perhaps 
leached  chalcopyrito),  generally  surrounded  by  limonite.  Secondary 
silica  is  very  plentiful,  both  crystallised  in  cavities  in  the  limonite  and 
in  amorphous  form  throughout  the  oxidised  ore,  cracks  in  which  are 
filled  with  chrysocolla.  ^licaceous  haematite  is  to  be  seen  in  bunches  in 
the  calcite,  and  also  in  thin  sheets  along  the  deavage  planes  of  the 
same  mineral. 

Some  ore  has  been  shipped,  but  the  50  tons  paddocked  at  the 
shaft  are  not  expected  to  run  above  15%.  My  surface  sample  from 
this  paddock  contains :  one  quarter  limonite  and  turgite  with  crystals 
of  tlie  original  chaloopyrite  (in  process  of  alteration  into  limonite  and 
glance),  a  little  crystalline  cuprite,  fibrous  malachite  and  coatings  of 
earthy  malachite  on  cracks,  besides  a  little  chrysocolla  in  the  less 
siliceous  turgite;  one  quarter  very  cellular  but  rather  siliceous  gossan, 
containing  a  little  acicular  malachite;  one  quarter  ferruginous  granu- 
lar quartz,  with  bunches  of  siliceous  gossan  and  coatings  and  fillings 
of  chalcocite;  fairly  pure  chalcocite  (glance)  veined  by  silica  and 
coated  with  malachite;  slightly  ferruginous  calcite  with  some  chalco- 
oite  bearing  limonite ;  a  little  dark  schist  stained  by  malachite ;  and 
occasional  plates  of  haematite  in  the  kaolin.  Such  ore,  even  though 
low  in  copper,  would  be  valuable  to  the  smelter  for  its  iron  and  lime 
contents.    The  following  is  the  result  of  assay  (Government  Analyst) : — 

Copper      =    14*8% 

Gold  =  1  dwt.  per  ton 

Silver         =  1 


i»        »» 


The  eastern  shaft  is  in  a  granular  siliceous  slate,  on  a  separate 
body  striking  east  25°  north,  and  dipping  3  in  1  h.  to  the  south-south- 
east; and  about  3  ch.  from  the  quartz  crop  at  the  calculated  inter- 
section of  the  two  lines.  The  ore-body  in  the  shaft  averages  12  in.  in 
width,  and  consists  of  coarsely  foliated  specular  iron  (often  beautifully 
rosetted  and  evidently  replacing  schist),  gossan,  limonite,  calcite,  malar 
-chite  (some  of  it  between  the  foliae  of  the  haematite),  tile-ore,  and  diop- 
tase  (?).  There  are  5  tons  of  ore  at  grass,  the  copper  in  which  does 
not  exceed  5%.  The  ore  may,  nevertheless,  be  of  value  to  the  smelter, 
and  the  occurrence  is  of  importance  as  indicating  that  the  ore-bodies 
are  due  to  regional  metamorphism-. 
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PIONEER  CHIEF   GROUP. 

The  Pioneer  Chief  Group  is  a  scattered  one,  and  includes  foiur 
(possibly  five)  separate  lines,  on  which  are:  the  Blue  Bell,  Pioneer 
Chief  and  Marabah;  the  Noontide  and  Try  Again;  the  Alabama;  and 
the  Easter  Gift.    None  of  these  crops  is  of  any  extent. 


Pioneer  Chief  (M.L.  231). 

Mgr.,  Walsh. 

Location,  E>rc. 

The  Pioneer  Chief  is  situated  on  the  eastern  bank  of  Cone  Creek, 
■J  mile  north  of  the  blast  furnace  on  Mount  Start.  The  Clonourry- 
Duck  Creek  road  passes  close  to  the  workings. 

The  area  is  20  ac.  The  lease  is  the  property  of  the  firm  of 
Graham  and  Matheson,  who  purchased  it  from  Price  and  Wallis,  the 
prospectors,  in  May,  1906. 

IdTERATUIlE. 

For  title  of  report,  numbered  as  below,  see  Introduction. 

(8)  Mr.  Gibb  tabulates  tlie  following  analyses  (Government 
Analyst) :  — 

(s)  Selected  for  shipment — 


Copper        =      28*0\ 

Silica  =      12-2 


Iron  inrotoxide      ...  =  21*0 

Alumina      =        1*6 

Lime  =        7*5 

Sulphur       =        b'lj 


Gold    =  7  dwt.  19  gr.  per  ton. 


»»  "    »»  »» 


76-0 

(r)  Rejected  from  ore  raised— 

Copper        

=z 

11-8 

Silica            

=: 

210 

Iron  protoxide 

= 

24-4 

Alumina      

r= 

4-0 

Lime           

^z 

9-3 

Sulphur       

^^ 

0-4 

70-9 

I 

Dbvelopmbnt. 

The  main  shaft,  vertical  to  30  ft.  and  then  underlying  80**  for 
56  ft.,  is  about  4  ch.  south-east  from  the  north-western  comer  peg. 
The  intention  was  to  sink  to  100  ft  and  then  to  block  out  the  ore, 
there  being  already  a  drive  25  ft.  to  the  west  at  the  60  ft.  level.* 
The  water  met  in  sinking  has  caused  m^uch  inconvenience,  necessitating 
the  installation  of  a  steam  pump — 10,000  gall,  a  day  being  rather  too 
heavy  to  oope  with  by  baling. 

Another  shaft,  32  ft.  deep,  lies  \  oh.  east-south-east  from  the  main 
one ;  and  a  pothole  is  6  ch.  to  the  north-north-east  of  the  sama 

*  The  warden  reported,  in  Jan.,  1907,  that  the  shaft  was  115  ft.  deep  and  that 
«t  the  104-ft.  level  drives  were  carried  20  ft.  east  and  23  ft.  west. 


12^ 


IfJ}    9UO^ 


4 


1 
I 

4^ 


I 


J 
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Output. 

1904        ...    106^^  tons  shipped    by  Price  and  Wallis 

1906        ...      29       „        „ 
140ie 


»» 


at  gr&ss    (material  not  sorted). 


Ore-bodibs. 


The  Pioneer  Chief  ore-bearing  zone  made  little  or  no  show  near  the 
main  shaft,  but  3  ch.  to  the  east  there  is  a  barren  crop  2  ch.  long  and 
up  to  10  ft.  wide — a  crystallised  quarte-bearing  gossan,  indurated  by  a 
deposition  of  secondary  chalcedonio  silica,  the  quartz  crystals  now 
being  set  in  a  paste  of  silicified  limonite.  .  This  should  be  tested  by 
driying  from  the  main  shaft. 

In  the  main  shaft  no  defined  ore-body  was  met  within  20  ft.  of  the 
surface,  that  below  dipping  80°  to  the  south.  Above  the  water-level, 
which  is  at  50  ft.  beneath,  the  surface,  the  ore  was  chiefly  red  clayey 
gossan  and  tile^re,  with,  bunches  of  chalcopyrite,  enriched  by  chalco- 
cite,  but  much  native  copper,  in  dense  reddish  gossan  with  in£llings 
of  crystalline  calcite,  appeared  near  the  water.  Mr.  Walsh  informed 
me  that  a  small  seam  ol  secondary  sulphides  passed  into  the  footwall 
at  50  ft.,  and  several  other  streaks  below  water-level  in  the  footwall 
are  to  be  prospected  for  by  cross-cutting.  Chalcopyrite  and  pyrite 
stained  by  earthy  chalcocite  first  came  in,  3  to  4:  ft.  wide,  at 
56  ft  depth,  under  barren  pyrite,  seams  of  which  were  found  on 
farther  sinking  overlying  rich  ore.  Pyrite  is  especially  in  evidence 
towards  the  shaft  bottom,  whore  two  seams  of  ore,  separated  by  2  ft. 
of  country  rock,  can  be  seen ;  the  northern  one,  5  in.  thick  is  of  pyrite, 
and  the  southern  6  to  12  in.  thick,  is  of  cupriferous  pyrite,  richer  at  the 
eastern  than  at  the  western  end. 

The  ore  cuts  out  in  the  face  of  the  western  drive  on  the  50  ft. 
lerel  but  continues  imder  foot.* 

The  country  rock  is  a  granular  green  slate,  showing  internal 
slickensides  due  to  crushing  near  the  hanging  wall.  In  the  formation 
the  rock  is  black  and-  chloritic. 

In  the  northern  pothole  little  copper  was  found. 

The  32  ft.  shaft  is  believed  to  be  on  a  hanging-wall  lode  20  ft. 
back  from  that  being  exploited  in  the  main  shaft.  This  is  to  be  tapped 
by  a  crosscut  from  that  shaft  at  the  100  ft.  level.  The  Warden 
reported,  in  January,  1905,  that  the  shaft  was  being  sunk  vertically  to 
cut  the  ore-body  at  water-level. 

*  Press  reports  state  that  15  in.  of  ore  was  broken  down  in  the  western  drive  at 
the  104  ft.  level,  and  that  a  body  of  ore  was  struck  in  the  sump  at  115  ft.  level. 
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Marabah  (M.L.  294). 
Location,  E>ro. 

The  Marabah  adjoins  the  Pioneer  Chief  on  the  eaat. 

Its  area  is  10  ao.  Deserted  and  not  inspected.  The  ground  was 
first  held  as  the  Open  Sesame,  during  1906. 

Development. 

One  shaft  has  been  opened  to  a  depth  of  22  ft.  near  the  centre  of 
the  lease  on  the  line  of  strike  of  the  Pioneer  Chief,  here  2  to  3  ft.  -wide. 

Output. 

Id04        ...      23toDS    shipped    by  Price  from  the  Open  Sesame,  etc. 

Primrose  (Eztd.  M.C.  267). 

Mgr.,  Long. 

Location,  Etc. 

The  Primrose  is  located  on  the  west-north-western  flanks  of  Mount 
Finish,  betwieen  the  Pioneer  Chief  and  the  blast  furnace  on  Mount 
Start. 

Its  area  is  1,600  ft.  by  350  ft.  The  ground  had  been  deserted  for 
some  time  in  October  last. 

Development. 

The  main  shaft,  which  is  30  ft.  deep,  lies  10  ch.  south  6°  east  from 
the  Pioneer  Chief;  another,  10  ft.  deep,  lies  1  ch.  to^the  west,  and  the 
ground  has  been  scratched  for  a  chain  beyond  it.  Besides  these  there 
are  old  trenches,  5  ch.  south-east  of  the  shaft. 

Output. 

1906        ...        2  tons    at  grass 

4    „  „  carrying  10  %  copper. 

Ore-bodies. 

In  addition  to  the  main  ore-body  there  appear  to  be  several 
small  detached  masses  of  ore  on  the  lease.  The  country  rock  is  a 
granular  schist,  with  much  sinter  adjacent  to  the  footwall  of  the  oro- 
body. 

The  main  shaft  exposes  a  vein  of  quartz  15  in.  thick,  striking 
west  8°  south  and  dipping  2  in  1  southwards,  but  cutting  out  in 
the  western  end.  A  little  over  2  tons  of  ore  is  bagged  at  the  shaft, 
but  some  of  it  may  have  oome  from  other  crops  on  the  claim.  The 
seconds,  amounting  to  4:  tons,  comprise  quartz,  quite  70%,  cellular 
gossan  and  dense  limonite  with  malachite  and  a  little  chalcopyrite; 
they  contain  perhaps  10%  copper. 
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Nothing  has  been  proved  in  the  western  shafts  which  is  too  far 
to  the  north. 

The  trenches  to  the  south-east  expose  veins  of  quartz  2  in.  to 
12  in.  thick,  in  stained  speckled  schist,  with  bunches  of  poor  carbonate 
ore  but  nothing  of  value. 

Try  Again  (M.L.  318). 
Mgr.,  Matheson. 
Location,  Etc. 
The  Try  Again  lies  J  mile  south  of  the  Pioneer  Chief,  on  the 
track  from  that  mine  to  the  blast  furnace  on  Mount  Start. 

The  area  is  5  ac.  The  lease  is  the  propprty  of  the  Willoocks  Clon- 
curry  Development  Syndicate,  who  have,  however,  done  no  work  on  it. 


1904 


Output. 

25  tona    shipped. 


LrrEBATURB. 

For  title  of  report,  numbered  as  below,  see  Introduction. 

(8)  Mr.  Gibb's  report  contains  the  following  analyses  (Government 
Analyst) : — 


(s)  Ore  selected  for  shipment — 

C  pper        

= 

36-7% 

Silica           

r= 

61 

Iron  protoxide 

= 

23-9 

Alumina      

r= 

1*4 

Lime            

tr. 
68-1 

(p)  Pyriticore — 

Copper        

^^ 

46-6    ^ 

Silica           

^z 

20 

Iron  protoxide 

= 

25  0 

Alumina     

::i: 

11 

Sulphur       

101    , 
84-8 

(r)  Rejected  ore— 

popper        

= 

20-9% 

Silica           

,             ::=: 

29-4 

Iron  protoxide 

= 

23-4 

Alumina      

,                  ZIZ 

41 

Lime            

^z 

0-4 

Sulphur       

^ 

07 

Gold 
"Silver 


trace 
trace 


78-9 


Easter  Gift  (M.L.  290). 

Mgr.,  Webb. 

LooATiON,  Etc. 

The  Eastern  Gift  lies  1  mile  east  of  the  blast  furnace  on  Mount 
Start,  and  just  to  the  west  of  the  newly  laid  out  township  of  Marabah. 
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The  area  is  5  ac.     Deserted  at  time  of  yisit,  in  October,  bat 
evidently  lately  worked. 


buffer  Ho/e 


EASTER  GIFT 


'  -  *      -      •      * 


Development. 

There  is  a  collapsed  shaft  in  the  north-western  comer  of  the  leaaa, 
but  the  last  work  was  done  in  a  shaft  3  ch.  west-south-west  of  the  north- 
eastern peg.  This  shaft  has  been  filled  to  within  15  ft.  of  the  surface, 
with  mullock  from  a  stope  at  the  west-em  end.  The  only  other  opening 
is  a  trench,  on  the  western  boundary,  now  washed  in. 


1906 


Output. 

6  tons  shipped  reported  to  carry  40  %  coi)per 

2  ,,  at  gprass  carrying  40  %  copper 
15    „              M  »        20% 

3  ,,  ,,  ,,        10  /q 


i» 


>> 


»t 


Ore-bodies. 

The  crop,  which  strikes  east  6°  north  and  dips  3  in  1  h.  to  tKe 
«outh,  is  marked  between  the  shafts  by  fragments  of  cellular  quartz. 
At  the  western  shaft  very  siliceous  cellular  and  granular  haematite  has 
been  thrown  out.  A  chain  to  the  west  quartz  again  crops,  and  on  tbo 
western  boundary  of  the  lease  limonite  in  quartz  with  crystalline  mala- 
chite a.nd  tesselated  chaloopyrite  has  been  found  by  trenching.  Some 
ore  has  been  shipped  from  here,  and  3  tons  of  seconds,  rich  in  iron  but 
also  carrying  25%  silica  and  running  between  10%  and  16%  copper, 
remain  at  grass. 

In  the  eastern  shaft  the  lode  is  ill  defined,  especially  on  the 
hanging-wall,  joints  in  which  are  much  stained  by  azurite.  It  appears 
to  cut  out  in  the  eastern  end  of  the  shaft,  but,  in  the  upper  part  of 
the  stope  at  the  western  end,  can  be  seen  18  in.  azurite-bearing  gossan, 
with  secondary  silica,  the  latter  l>oth  crystalline  and,  towards  the 
hanging-wall,  in  the  form  of  brown  chaloedonic  chert.  The  ore  at 
grass  comprises  chalcocite,  tile-ore,  chrysocolla,  malachite  and  azurite. 
The  firsts,  of  which  there  are  2  tons  bagged  at  the  mine,  are  believed  to 
have  averaged  40%  and  the  15  tons  of  seconds  in  the  paddock  should 
yield  20%  coi)per. 
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The  country  rock  is  the  nearest  approach  to  a  grey  siliceovs  slate 
€een  on  the  field.  Developments  scarcely  allow  oi  certainty  as  to  the 
origin  of  the  ore-bodies  but  the  occurrence  of  haematite  is  suggestive  of 
regional  metamorphism. 

Woomera  (M.L.  302). 

Mgr.,  Matheson. 

Location,  Etc. 

The  Woomera  lies  30  ch.  north-north-east  of  the  Pioneer  Chief. 

Its  area  is  10  ac.     It  is  the  property  of  the  Willcocks  Cloncurry 

Development  Syndicate,  which  is,  however,  doing  nothing  with  it. 

One  shaft  has  been  sunk  in  the  north-eastern  corner,  but  has 

<:aved  in. 

Ore-body. 
The  ore-body  is  understood  to  strike  east  and  west. 

Noontide  (M.L.  239). 

Mgr.,  Matheson. 

Location,  Etc. 

The  Noontide  lies  10  ch.  west  of  Cone  Creek  ^  mile  north  of  Duck 

"Creek,  and  -i-  mile  north-west  of  the  blast  furnace  on  Mount  Start.    The 

country  is  very  low  and  flat,  being  liable  to  flooding  from  Cone  Oeek. 

Tlie  area  of  the  lease  is  20  ac.  The  lease  is  the  property  of  the 
AVillcocks  Cloncurry  Development  Sjiidicate,  which,  however,  is  doing 
no  work  here. 

Development. 

A  shaft.  No.  1,  has  been  sunk  in  the  north-western  corner  of  the 

lease  to  a  depth  of  22  ft.,  but=,  with  the  stopes,  has  now  collapsed, 
leaving  a  cavity  20  ft.  long,  10  ft.  wide  and  12  ft.  deep. 

Another  hole,  15  ft.  deep,  lies  2  ch.  to  the  west-by-south  of  this 
-shaft,  just  outside  the  present  boundary. 

A  third  shaft,  12  ch.  to  the  oast-by-south  of  the  first,  is  30  ft.  deep, 
And  is  now  partly  flooded. 

A  fourth  shaft,  originally  40  ft.  deep  but  now  fallen  in,  lies 
5J  ch.  to  the  east  of  the  third.  Besides  these  workings,  there  are 
several  shallow  potholes  in  this,  the  eastern,  part  of  the  lease. 

Output. 

22  tons  .shii)pe(l  by  Saiidolin  Mac  von  and  Milchureh,  con- 
taining 15  V  copptr  (Report) 

1904        ...      17      ,,  n  ,,  Boyd  and  AHsolon,  contaniing  30%  cop- 

per (Report) 

1904        ...      23^  „  (Warden's  return) 

1906    ...   15   „   at  grass  carrying  15  %  copper 
5   „     „       „   10  ^  copper. 

I 
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Literature. 
For  title  of  report,  numbered  aa  beloir,  see  Introductioo. 

(8)    Mr.    Gibbs    gives     the    following  analyses     (Goremmeiit 

Analyst) : — 

(r)  Reiected  (three-fourtbt)  fnmi  tho  ore  r*iwd— 

(>>pper       =  11  "OV 

»7lIlCA               ...             ...             ...             ...             ...  =  41*0 

Iron  |irot>xide iz  19*6 

Alumina =  2*2 

Lime           ...        ...        ...        ...        ...  =  4*0 

Sulphur     =  Oii 

79-2 

(w)  Whole  reef— 

Copper       =  24*8 

Silica         =  25*8 

Iron  i>rotoxide  -  23*0 

Alumina =  2*1 

Lime          ...        ...        ...        ...        ...  =  tr. 

Sulphur     =  0*3 


76-0 


Ore-bodies. 

The  crop  ))etween  the  two  western  shafts  strikes  west  13°  south,. 
the  ore-lxKly  dipping  70°  to  the  south  by  east;  between  the  eastern 
and  western  workings  its  strike  is  east  7°  south ;  and  between  the  twa 
eastern  shafts  its  strike  is  east  and  west. 

The  ore  in  the  western  shaft  just  outside  the  lease  is  siliceous, 
veined  by  malaichite  ajid  impregnated  by  chalcocite.  About  1  ton  of 
20%  ore  was  got  here. 

At  the  western  end  of  the  hole  on  the  site  of  No.  1  shaft,  where 
tho  country  is  a  granular  chloritic  schist,  a  formation  of  the  crushed 
rock  and  lenticular  quartz,  2  ft.  in  total  width,  is  exposed,  but  at  the 
oastorn  end  there  is  only  12  in.  of  crushed  schist  with  little  or  no 
(lUiirtz.  Tlio  faces  are  very  poor,  and  the  shaft  must  have  been  sunk 
on  a  bunch  of  limited  horizontal  extent.  It  is  reported  that  22  tons 
of  15%  ore  wero  shipped  from  this  shaft  by  the  original  prospectors, 
and  15  tons  of  ore  are  now  paddocked  near  by.  My  sample  from  the 
heap  consists  of:  dense  earthy  turgite  with  impregnations  of  chalcocite 
(glance)  and  veins  and  minute  l)uncheH  of  malachite,  the  last  generally 
surrounded  by  an  aureole  of  bairen  turgite;  (jmirtz  and  quartzose  ore 
voined  and  stained  with  mahwjliite,  the  (luartz,  even  where  crystalline, 
showing  indications  of  schist  incompletely  replaced;  and  siderite 
si)la>ih^  tlirough  with  metallic  glance  (a  mfjst  unusual  occurrence)  and 
altering  into  turgite.  The  silica  contents  is  probably  below  5%.  Tho 
following  is  the  result  of  assay  (Government  Analyst) : — 

Copper        =    16 '6  % 

Gola  =    traoe  (less  than  9  gr.  per  ton) 

Silver  =    4dwt.  perton. 

This  comparatively  low  result  proves  that  there  is  very  little  cuprite 
present  in  the  earthy  turgite. 
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No.  3  shaft  appears  to  have  been  sunk  on  a  barren  quartz  and 
cupriferous  schist  formation  3  ft.  wide.  The  5  tons  of  ore,  stacked  at 
the  shaft,  are  reported  to  have  oome  from  near  the  surface.  It  is  fer- 
ruginous, but  also  very  siliceous,  and  probably  does  not  cany  more  than 
10%  copper.  The  quartz  fragments  are  set  in  a  dark  siliceous  matrix 
impregnated  with  chalcocite  and  malachite.  This  secondary  silica  is 
younger  than  the  chalcocite,  which  it  surrounds,  but  older  than  the 

malachite,  which  occurs  crystallised  in  minute  cavities  lined  by  quartz 
crystals. 

No.  4:  shaft  is  reported  to  have  produced  17  tons  of  30%  ore. 

Alabama  (M.L.  304). 
Mgr.,  Matheson. 
Location,  Etc. 

The  Alabama  lies  4  ch.  south  of  the  Noontide. 

Its  area  is  6  ac.  This  is  the  property  of  the  Willcocks  Cloncurry 
Developmeilt  Syndicate,  which,  however,  is  doing  nothing  here,  the 
manager^s  r^)orts  published  under  the  heading  of  Alabama  referring 
to  the  Belfast. 

Two  shafts  have  been  sunk  near  the  northern  boundary,  one  near 

the  centre,  the  other  in  the  north-eastern  comer.     Tliey  have  both 

caved  in. 

Orb-bodt. 

Quartz  crops  at  the  syrfaoe  striking  east  6°  north. 

Blue  Bell  (M.L.  609). 

Mgr.,  Condon. 
Location,  Etc. 

The  Blue  Bell  is  located  5  ch.  north  of  the  Noontide. 

Its  area  is  6  ac.  Tlie  leaseliolders  were  not  present  at  the  time  of 
my  visit,  but  had  only  just  knocked  off  work. 

Development. 

One  shaft  is  being  sunk,  and  at  the  time  of  my  visit  was  20  ft- 
deep.     From  it  an  opencut  extends  20  ft.  to  the  east. 

Orb-bodt. 

The  strike  of  the  ore-body,  which  apparently  is  in  a  crush-zone,, 
is  east  12°  north,  and  the  dip  is  5  in  1  to  the  south.  It  has  been 
traced  by  ahoads  for  3  oh.  to  the  ea^it  of  the  shaft,  and  may  possibly 
yet  be  proved  to  be  a  cantinuation.  of  the  Pioneer.  Chief. 

In  the  cut  near  the  shaft  the  body  is  1 2  in.  wide,  and  in  the  upper 
part  of  the  shaft  it  is  from  9  in.  to  12  in.  wide,  but  in  the  lower  part 
another  stained  band  is  coming  in,  making  the  total  thickness  2  ft. 
It  comprises  gossan,  quartz  and  altered  schist,  in  which  occur  nodules 
oi  mixed  chalcocite  and  tile-ore,  up  to  9  in.  in  diameter,  together  with 
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much  sinter,  but  it  is  free  from  included  quartz.  The  ore  at  grass  com- 
jirised  :  5 A  tons  ba^jred  and  estimated  to  carry  40  %  copper,  and  2  tons 
ready  for  Ijappfinjr. 

The  country  rock  is  a  jointed  chloritic   scliist,   rendered   very 
schistose  along  the  njtrrow  zone  in  which  the  ore  occurs. 


ldW\ 


Output. 

7 2  tons    a*;  j'Tass    carry  int?  40  ^^  coppiyr. 


DIAGONAL  GROUP. 

The  Diagonal  Group  takes  in  leases  and  claims  surrounding  the 
freehold  (2457)  and  all  on  distinct  ore-bodies  making  insignificant 
crops — the  Pioneer,  Alone  Hand,  Prospector,  and  BaJfour. 


PIONEER 


MF  2457 
THE  DIAGONAL 


Cijprfferous 

ML  229 


y?M 


I 


sa«  J82_, 

1 
PROSECTOR 


BALFOUR 


I 


DIACOINAL   CROUP 

13 


^^bifc^B^Hbi.«^te^^a^a 


Pioneer  (M.L.  229). 

Mgr.,  Mathoeon. 

Location,  Yhq. 

The  Pioneer  is  situated  on  the  southern  side  of  Duck  Creek, 
about  one  mile  west  of  the  blast  furnace  on  Mount  Start,  which  is 
22J  miles  south-south-west  of  Cloncurry. 

The  area  is  20  ac.  The  leaae  is  the  property  of  the  Willcocks 
Cloncurry  Development  Syndicate. 


Dbvblopmbnt. 
The  main  shaft  lies  3  cb.  south-south-east  of  the  north-western 
comer  of  the  lease.    The  shaft  is  8  ft.   x  4  ft.  in  the  clear.    It  was 
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sunk  40  ft.  (5  ft.  below  water  level)  by  the  first  holders  and  the  syndi- 
cate has  deepened  it  to  90  ft.,*  the  underlie  being  6  in  1  h.  to  the 

south  below  a  depth  of  30  ft. 

An  open-cut,  15  ft.  deep,  runs  6  ft.  east  and  40  ft.  west  of  the 

shaft. 

At  6,  8,  8h    and  9-J  ch.  east  of  the  shaft  potholes  have  been 

opened  on  the  line,  the  second  last  being  15  ft.  deep,  and  stoped  for 

10  ft.  to  the  east. 

The  mine  was  idle  when  visited,  but  a  pump  had  lately  arrived 
on  the  ground  and  it  was  proposed  to  start  work  again  shortly.! 

LiTBRATURB. 

For  title  of  report  mmibered  as  below  see  Introduction. 

(8)  Mr.    Gibb's    report    contains   the   following   analyses    (Govt. 
Analyst) : — 


(1)  Left  in  reef — 
Copper    ... 
Silica 

Iron  jjrotoxide 
Alumina  ... 
Lime 
Sulphur  ... 


1904 
1906 


18-9 

33-5 

23  1 

21 

2.() 

0-7 

80-9 


Output. 

26  tons  shipped 
10 


(r)  Rejected  from  ore  raised — 

-     17-5 


Silica 

.M.   t        nj 

=    39-1 

Iron  protoxide 

=     19-9 

Alumina  ... 

=      3-9 

Lime 

=      0-4 

Sulphur   ... 

=      0-6 

81-4 


Total      36 


»» 


>» 


»» 


30    „    at  grass  (Oct.,  1906). 

Orb-bodt. 

The  strike  of  the  ore-body  by  the  workings  is  west  25°  north 
and  the  dip  is  southwards.  The  country  rock  is  chloritic  schist,  the 
strike  of  which  in  the  western  end  of  the  open-cut  appears  to  be  east- 
north-east.  The  hanging-wall  country  is  much  slickensided  inter- 
nally, wherefore  the  ore-body  would  seem  to  be  on  a  crush  zone. 

The  ore-body  in  the  main  shaft  is  reported  to  have  averaged  8  to 
10  in.  in  width,  but  at  30  ft.  below  the  surface  a  schistose  formation 
is  stained  and  impregnated  over  a  width  of  18  in.  with  malachite 
and  tile  ore.  The  underlie  of  the  shaft  below  30  ft.  was  necessitated 
by  a  flat  break,  the  lower  part  of  the  ore-body  being  6  ft.  to  the 
south.  Above  the  water-level  (at  35  ft.  depth)  the  ore  is  chiefly 
limonite,  with  tile-ore,  malachite  and  some  azurite,  quartz  being 
very  plentiful,  and  the  copper  content  10  to  15%.  Below  the  water- 
level  the  chalcopyrite  is  thinly  coated    in    all    crevices    by  earthy 

*  The  Warden  in  Jan.,  '07,  gave  the  depth  as  114  ft. 

t  From  Press  reports  it  is  learnt  that  the  pump  started  work  in  November,  1906, 
and  unwatered  the  shaft  in  one  day,  but  the  manager  makes  no  mention  of  any  further 
work  done. 


Hecondaiy  Ruljihide  and  the  ore  rained  from  the  shsft  bottom  is  chal- 
copjrito  witli  chtUcocite,  Iwth  dull  tuid  metallic,  the  ct^per  oi»t«ot 
lieiiig  40%.  There  is  alxiut  'tO  tons  of  ore  at  gra«s,  which  the  Diftoager 
estiniated  would  carry  24%  copper.  My  sample  <^  this  cODiiBta  of  scbut 
Rtained  by  lualachite  and  iron  oxides  and  carrying  some  dialcopyTite 
as  well  an  inipre^iations  of  chalcocite,  c^ular  goesaii;  and  limofute 
with  radiatiD^r  i]ialachit«,  and  iiiipregnatiotis  of  chaloocite,  as  shown 
by  its  metallic  HtreaJi,  where  not  otherwise  diatiDguishable.  The 
GoTernment  Analyst  returns: 

CopfHT         -.:     \>t1t\ 

Gold  =     1  ilwt.  4  gr.  per  tnn 

Silver  =  11     ,. 

A  formation  -i  to  4  ft.  wide  of  slato  and  quartz  witJi  tile  ore  and 
malachite  in  the  interstices  is  exposed  in  the  first  hole  to  the  east 
of  the  shaft.  The  oio  iis  a  whole  will  not  run  much  above  5%  in 
copper. 

In  the  ir)-ft.  Iiolo  there  iR  2  ft.  6  in.  to  3  ft.  of  a  confused  forma- 
tion, slightly  iron-stained  and  containing  occasional  spheroidal 
bunches  ot  gknce,  up  to  6  in.  in  diameter.  The  hanging-wall  shows 
slickensidee,    proving   this   to  be   still    in   the  crush-zone.      Towards 


Fin.   15. — HBCTION  ORE-BODT,  KASTBRN  END  15-rr.  RIIAFT, 
1.  Sl-Ut 

S.  aoman  and  gnartz 
.1.  Sdtiit 
i.  (iuarti  Itni 

h.  Cruthtd  (cAitl  (eupriftraut,  vihtT 
tKovm  btadr) 


the  shaft  botttMii  the  quartz-bearing  crushed  schist  formation  is  2  ft. 
€  in.  wide  and  is  slightly  cupriferous  for  6  in.  frran  the  hanging-wall 
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Two  3-in.  bands  of  goBsaii  and  quartz  in  the  footr  and  hanging-walls 
respectively  are  separated  from  the  main  formation  by  18  in.  and 
"9  in.  of  schist.     (Fig.  15.) 

The  easternmost  hole  apparently  was  opened  on  lenticidar  quartz 
Teins,  but  some  siliceous  10%  ore  has  been  raised  here. 

Alone  Hand  (M.L.  230). 

Mgr.,  Wilmot. 

Location,  Etc. 

The  Alone  Hand  lies  a  few  chains  south-east  of  the  Pioneer. 

Its  area  is  5  ac.    It  was  not  visited  by  me,  as  it  was  understood 
to  be  abandoned. 

Dbvblopmbnt. 

One  shaft  has  been  sunk. 

Output. 

1904  ...      34     tons  shipped,  carrying  35  %  copper 

1905  ...        l^S    „  „         by  Wilmot. 


Total  ...      35i§    „ 


)» 


Diagonal  (M.F.  2457). 

Location,  Etc. 

The  Diagonal  lies  1  mile  west-south-west  of  the  blast  furnace  on 
Mount  Start,  on  fiat  country  adjacent  to  the  flood  plain  of  Duck  Creek. 

The  area  is  40  ac.  The  freehold  has  lately  passed  from  the  hands 
of  Mr.  A.  Coats  to  the  Queensland  Copper  Freeholds,  Ltd.  The 
property  wa«  deserted  in  October  last,  and,  not  yet  having  been 
re-marked,  there  was  much  doubt  as  to  its  exact  location  and  extent. 

Dbvblopmbnt. 

The  main  workings  are  in  about  the  centre  of  the  freehold.  They 
comprise  only  potholes  and  trenches,  all  in  a  collapsed  state.  A 
number  of  other  potholes  were  seen,  there  being  several  in  the  north- 
western corner. 

LiTBRATURB. 

For  title  of  report  numbered  as  below  see  Introduction. 

(2)  Mr.  Jack  did  not  inspect  the  Diagonal,  but  refers  as  follows 

to  the  selection  adjoining  it  on  the  west : — 

In  the  selection  numbered  2458  (2  miles  W.N.W.  of  the  Chinaman's)  I  saw  two 
lodes.  The  first  runs  west  10  d^^rees  south,  is  well  defined,  and  about  three  feet  wide, 
with  a  dip  to  south  10  degrees  east  at  75  degrees.  Besides  green  carbonate  of  copper 
-ftod  some  haematite  iron  ore,  a  good  deal  of  very  fair  grey  ore  is  visible.  This  is  a 
jomid  payable  lode.  A  second  lode  parallel  to  that  last  described  is  said  to  occur  in 
the  same  selection,  but  we  were  too  pressed  for  time  to  visit  it. 

A  hundred  yards  to  the  south,  still  in  the  same  selection,  is  a  third  lode  with  two 
•qnarta  reefs  ninning  to  the  S.W.  A  considerable  quantity  of  ^^reen  carbonate  of 
copper  is  visible  on  the  surface  of  the  lode.  The  country  is  chlorite  slate  and  grey- 
wiMsa^  turned  up  on  end  and  having  a  strike  to  W.S.W. 
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(7)  Mr.  Rutherford  reports : 

Three  quartz  outerojw  were  examined  on  tliis  area,  all  runninfir  more  or  leas 
I>arallel  in  an  ea8t -north -east — we8t-«outh-west  diiection.     The  middle  outcrop  can  b& 
traced  for  oO  yds.    The  quartz  is  hard  and  unpromising  looking,  and  lies  in  schist. 
From  an  irregular  excavation  18  yds.  lon^f  on  the  line  of  outcrop  and  6  ft.  deep,  17  tons 
of  rich  ore  are  said  to  have  Ijeen  removed.     An  examination  of  thi.s  hole  shows  that  it 
has  cimtained  a  lenticular  pocket  of  ore  1^'ing  in  the  lieddin^  of  the  schist  and  com- 
pletely cutting  out  (m  all  Rides.     Continuing  to  the  west  a  similar  excavation  30  ft.  long 
and  4  ft.  deep  shows  wliere  a  second  hunch  of  ore  has  l)eeii  removed.     The  farthest 
south  of  the  outcrops  shows  well  defined  on  the  suiface,  hut  a  trench  6  yds.  across 
shows  the  quartz  to  l)e  lying  on  the  surface  in  shallow  foldingM  of  the  schist.      .       .     . 
The  farthest  north  of  the  outcrops  shows  for  a  distance  of  4.3  yds.  stained  in  placea- 
with  green  car})onate.    .    .    It  is  possible  that  these  twt>oiitcn)ps,  if  further  prospected, 
may  Ix?  found  to  ccmtain  small  ixx'kets  of  ore  similar  to  those  found  in  the  middle 
outcrop. 

Ohe-dodies. 

Two  main  ore- bearing  zones  have  been  tried  on  this  freehold, 
but  a  number  of  others  are  to  bo  seen  on  which  little  or  no  work  has 
been  done.  The  country  being  flat  and  covered  with  quartz  inibble, 
still  otheis  may  yet  be  discovered. 

Tlie  northernmost  consists  of  lenticular  quartz-bearing  schist,, 
witli  interstitial  malachite,  tile-ore  and  glance,  the  oopper  ore  in 
some  parts  forming  bodies  2  ft.  thick  and  at  the  best  averaging  15% 
copper.  It  lias  been  traced  for  a  distance  of  'i  mile,  but  has  been 
opened  only  by  potholes  at  irregular  intervals,  though  worthy  of  a 
little  more  attention.  The  country  rock  is  chloritic  schist,  of  which 
the  strike  is  ea«t  38°  north  and  the  dip  85"  to  the  south-east. 

The  southern  zone  can  be  followed  for  nearly  20  ch.  from  the 
Prospector  boundary  to  tlie  west-south-west,  there  being  quartz  crops 
up  to  5  ch.  in  length  and  18  in.  to  10  ft.  across,  between  which 
trenches  have  proved  from  6  in.  to  2  ft.  of  cupriferous  gossan,  of  a 
promising  appearance,  more  especially  towards  the  west. 

Prospector  (M.C.  182). 
Mgr.,  Sandelin. 
Location,  Etc. 

The  Prospector  lies  J  mile  south-south-west  of  the  Pioneer,  and 
adjoins  the  Diagonal  on  the  east. 

The  area  is  800  ft.  x  350  ft.  In  October  last  it  was  being 
worked  on  tribute. 

Development. 

The  main  shaft,  50  ft.  deep,  is  in  the  south-western  corner  of  the 
claim;  a  drive  runs  south-west  for  15  ft.  at  the  bottom,  just  above 
water-level.  This  drive  is  to  be  continued  50  ft.  and  at  the  same  time 
overhead-stoping  will  be  carried  on.  Another  shaft,  20  ft.  deep  and 
inaccessible,  is  2^  ch.  to  the  east-south-east.  Trenches  run  10  ft. 
east  and  west  of  this  shaft,  and  an  old  trench  lies  1  ch.  to  the  west. 
A  pothole  has  been  opened  5  ch.  east-north-eaat  of  the  main  shaft. 
Old  trenches  lie  on  the  boundary  2  ch.  north  of  the  pothole;  one  is 
10  ft.  deep  and  they  e^rtend  over  a  total  length  of  50  ft. 


Ik 
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Output. 

1906        ...       10  tons  in  transit,  Oct.,  38  to  42  %  assays. 
20    „    at  grass,  30  %  copper 

Ork-Bodibs. 

There  are  four  separate  outcrops  within  this  claim,  none  of  thent 
striking  in  quite  the  same  direction,  and  perhaps  representing  four 
separate  crush-zones. 

That  at  the  main  shaft  strikes  east  40°  north  dipping  5  in  1  h. 
to  the  south-east.  Ore  can  be  traced  for  25  ft.  to  the  south-west  of  th& 
main  shaft,  and  gossan  and  quartz  show  at  the  surface  for  30  ft. 
further.  In  the  shaft  the  ore  in  the  north-eastern  end  is  only  3  in. 
wide  from  top  to  bottom,  but  varies  in  thickness  between  9  in.  and 
15  in.  in  the  south-westeni  end,  being  20  in.  wide  at  40  ft.  beneath 
the  surface.  The  body  pinches  to  2  in.  in  width  in  the  face  of  the 
drive,  but  is  18  in.  wide  nearer  the  shaft  and  further  work  may  reveal 
another  bunch.  The  ore  consists  of  dull  amorphous  chalcocite  and  the 
crystalline  form  known  as  glance,  of  malachite,  chiefly  encrushing,  of 
tile-ore  in  limonite,  gossany  in  part,  and  of  chalcopyrite,  which 
appeared  first  in  small  quantities  at  35  ft.  below  the  surface.  The 
amount  of  quartz  is  increasing  in  the  lower  part  of  the  shaft.  The 
drive  exposes  gossan  with  quartz  and  malachite  carrying  bunches  of 
chalcocite.  A  few  limy  floors  or  horizontal  joints,  generally  considered 
specially  favourable  for  the  occurrence  of  rich  ore,  were  noticed  in 
sinking  the  shaft. 

The  country  rock  at  the  main  shaft  is  schist,  that  of  the  footwall 
being  more  jointed  and  less  crushed  than  that  of  the  hanging-wall, 
but  there  is  a  persistent  3  in.  band  of  kaolinised  flucan  on  the  former,, 
while  flucan  is  seen  only  in  some  places  on  the  hanging- wall,  just 
within  which,  however,  is  a  polished  face.  The  flucan  seems  to  hava 
influenced  the  precipitation  of  the  copper  ores,  more  especially  the 
malachite,  though,  in  the  face  of  the  drive,  the  irregular  nodules  of 
chalcocite  are  more  abundant  adjacent  to  the  footwall  flucan  than  in 
the  gossany  formation  towards  the  hanging-wall.  The  above  evidence^ 
points  to  these  ore-bodies  being  on  a  remarkably  well-defined  crush 
zone.  There  are  8  tons  of  30%  ore  at  grass  and  3  or  4  tons  of  20% 
seconds. 

The  pothole  5  ch.  east-noith-east  of  the  main  shaft  exposes  18  in, 
of  quartz  and  limonite  running  east  10"  north.  Some  copper  ore  has 
been  taken  from  here  and  the  indications  warrant  further  sinking. 
This  body  may  possibly  be  in  the  continuation  of  the  zone  worked  in 
the  main  shaft,  though  off  the  direct  line  of  strike.  The  country 
rock  is  schist,  dipping  steeply  to  the  south. 

The  trenches  on  the  northern  boundary  are  on  ore^bodies,  strik- 
ing west-south-west  and  underlying  south-south-east.  The  ore  oon-^ 
sists  of  malachite  and  tile-ore,  and  the  last  lot  shipped  ran  30%. 
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The  area  is  5  ac.     Deeerted  at  time  of  Tisity  in  October,  bat 
evidently  lately  worked. 


^fhrHofe 


EASTER  GIFT 


' 


Dbvelopmbnt. 

There  is  a  collapsed  shaft  in  the  north-western  comer  of  the  leoAd, 
but  the  last  work  was  done  in  a  shaft  3  ch.  west-south-west  of  the  norUi- 
eastern  peg.  This  shaft  has  been  filled  to  within  15  ft.  of  the  surface, 
with  mullock  from  a  stope  at  the  western  end.  The  only  other  opening 
is  a  trench,  on  the  western  boundary,  now  washed  in. 
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Output. 

6  tons     shipped    reported  to  carry  40  %  copper 
2    ,,        at  gross    carrying  40  %  copper 
15    .,  ..  ..20% 


»» 


»i 


*i 


10% 


II 


ft 


Orb-bodibs. 

The  crop,  which  strikes  east  5°  north  and  dips  3  in  1  h.  to  tbe 
«outh,  is  marked  between  the  shafts  by  fragments  of  cellular  quartz. 
At  the  western  shaft  very  siliceous  cellular  and  granular  haematite  has 
been  thrown  out.  A  chain  to  the  west  quartz  again  crops,  and  on  the 
western  boundary  of  the  lease  limonite  in  quartz  with  crystalline  mala- 
chite and  tesselated  chaloopyrite  has  been  found  by  trenching.  Some 
ore  has  been  shipped  from  here,  and  3  tons  of  seconds,  rich  in  iron  but 
also  carrying  25%  silica  and  running  between  10%  and  15%  copper, 
remain  at  grass. 

In  the  eastern  shaft  the  lode  is  ill  defined,  especially  on  the 
hanging-wall,  joints  in  which  are  much  stained  by  azurite.  It  appears 
to  cut  out  in  the  eastern  end  of  the  shaft,  but,  in  the  upper  part  of 
the  stope  at  the  western  end,  can  be  seen  18  in.  azu rite-bearing  gossan, 
with  secondary  silica,  the  latter  lx>th  crystalline  and,  towards  the 
hanging-wall,  in  the  form  of  brown  chaloedonio  chert.  The  ore  at 
grass  comprises  chalcocite,  tile-ore,  chrysocolla,  malachite  and  azurite. 
The  firsts,  of  which  there  are  2  tons  bagged  at  the  mine,  are  believed  to 
have  averaged  40%  and  the  15  tons  of  seconds  in  the  paddock  should 
yield  20%  coi)per. 
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The  country  rock  is  the  nearest  approach  to  a  grey  siliceoi::^  slate 
fieen  on  the  field.  Developments  scarcely  allow  of  certainty  as  to  the 
origin  of  the  ore-bodies  but  the  occurrence  of  haematite  is  suggestive  of 
regional  metamorphism. 

Woomera  (M.L.  302). 
Mgr.,  Matheson. 
Location,  Etc. 
The  Woomera  liee  30  ch.  north-north-east  of  the  Pioneer  Chief. 
Its  area  is  10  ac.     It  is  the  property  of  the  Willcocks  Cloncurry 
Development  Syndicate,  which  is,  however,  doing  nothing  with  it. 

One  shaft  has  been  sunk  in  the  north-eastern  corner,  but  has 

<:aved  in. 

Ore-body. 
The  ore-body  is  understood  to  strike  east  and  west. 

Noontide  (M.L.  239). 

Mgr.,  Matheson. 

Location,  Etc. 

The  Noontide  lies  10  ch.  west  of  Cone  Creek  ^  mile  north  of  Duck 

dreek,  and  -J-  mile  north-west  of  the  blast  furnace  on  Mount  Start.    The 

country  is  very  low  and  flat,  being  liable  to  flooding  from  Cone  Creek. 

Tlie  area  of  the  lease  is  20  ac.  The  lease  is  the  property  of  the 
Willcocks  Cloncurry  Development  Syndicate,  which,  however,  is  doing 
no  work  here. 

Development. 

A  shaft.  No.  1,  has  been  sunk  in  the  north-western  corner  of  the 

lease  to  a  depth  of  22  ft.,  but,  with  the  stopee,  has  now  collapsed, 
leaving  a  cavity  20  ft.  long,  10  ft.  wide  and  12  ft.  deep. 

Another  hole,  15  ft.  deep,  lies  2  ch.  to  the  west-by-south  of  this 
-shaft,  just  outside  the  present  boundary. 

A  third  shaft,  12  ch.  to  the  east-by-south  of  the  first,  is  30  ft.  deep, 
^nd  is  now  partly  flooded. 

A  fourth  shaft,  originally  40  ft.  deep  but  now  fallen  in,  lies 
5J  ch.  to  the  east  of  the  third.  Besides  these  workings,  there  aro 
several  shallow  potholes  in  this,  the  eastern,  part  of  the  lease. 

Output. 

22  tons  shipped  by  Saiidoliu  Mac  von  and  ^NJilthureh,  con- 
taining 15  '  c  copper  (Report) 

1904        ...      17      „  ,,  11  Boyd  and  Absolon,  contaniing  30%  cop- 

per (Report) 

1904        ...      2^^  „  (Warden's  return) 

621^1 

1906        ...      15      „     at  grass    carrying  15  ^  copper 
5      „  „  „       10  ^  copper. 

I 
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Mountain  Maid  (MX.  526). 

Mgr.,  Johnson. 

Location,  EJtc. 

The   Mountain   Maid   lies  south   of  the   Balfour  and    1^   mile 
south-west  of  the  blast  furnace  on  Mount  Start. 

The  area  is  10  ac.     The  lease  was  idle  in  October  last,  having 
lately  been  phiced  under  option,  with  the  Columbia  and  Caine's  King. 


Development. 

The  workings  comprise  four  open-cuts.  No.  1  cut,  20  ft.  long, 
is  ne-jir  the  centre  of  the  lease;  No.  2  cut,  20  ft.  in  length,  is  3  ch. 
to  the  west:  No.  3  cut,  only  l\  ft.  in  length,  is  10  ft.  further  west; 
and  No.  4  cut,  6  ft.  long,  is  1  ch.  beyond. 


OuE-nODIBS. 

Tho  Mountain  Maid  crop,  which  is  about  12  ch.  south  of  the 
Balfour,  is  a  veiy  prominent  one,  beginning  at  5  ch.  from  the  eastern 
boundary  of  tliis  lease  and  continuing  without  a  break  for  2 J  ch. 
into  the  No.  1  West.  The  eastern  ])art  is  24  ft.  across,  and  rises  6  ft. 
to  15  ft.  above  tlie  general  level  of  the  ground.  The  strike  is  east- 
north-east  and  tho  dip  5  in  1  h.  to  the  south-south-east.  Several  small 
patches  of  chalcocit-e  and  malachite  have  l>een  located  near  the 
eastern  extremity  of  the  blow,  but  the  outcrop  as  a  whole  is  not  a 
very  kindly  one,  iron  being  present  in  only  small  amounts. 

N(K  1  cut  exposes,  beginning  at  the  east :  5  ft.  of  decomposed 
ironstaiiied  nxik  ;  .*5  ft.  malachite-stained  nniterial;  4  ft.  somewhat 
gossany  granular  ([uartz;  .*5  ft.  slightly  copper-stained  granular 
quartz;  -)  ft.  ferruginous  ([uartz  and  schist  and  18  in.  green-stained 
(juartz.  My  sample,  taken  from  over  a  width  of  18  ft  in  the  cut, 
consists  of:  black  schist,  sliglitly  stained  by  malachite;  granular 
(juartz,  replacing  schist  and  Ihied  on  cracks  with  malachite;  crystal- 
line (juartz,  coiited  with  malachite;  cellular  limonito;  and  earthy 
gothite,  carrying  ciystalline  malachite.  The  following  is  the  result 
of  assay  ((Government  Analyst)  : 


CopiHir 

Gold 

Silver 


-     4-3% 

=     tra(^  (less  than  9  gr.  per  ton) 

^^        »i     I        »»  »»  »»     / 


No.  2  cut  exposes  schists,  partly  replaced  by  granular  quartz 
slightly  stained  by  malachite,  and  expected  to  average  10%  copper 
over  a  width  of  20  ft.,  but  not  likely  to  improve  much  beneath  the 
surface. 
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No.  3  out,  which  has  only  just  been  oommenoed  on  the  southern 
«ido  of  the  crop,  exposes  only  copper-stained  rock. 

No.  4  cut,  also  on  the  eastern  side  of  the  crop,  exposes  schists 
with  lenticular  quartz  veins  and  a  12  in.  body  of  gossan  worth  sink- 
ing on,  as  likely  to  improve.  The  whole  6  ft.  visible  may  average 
1%  copper. 

Mountain  Maid  No.  1  West  (M.L.) 
Mgr.,  Conors. 
Location,  Etc. 
The  No.  1  West  adjoins  the  Mountain  Maid  on  the  west. 

The  area  is  5  ac.  The  ground  was  not  manned,  being  exempt, 
^'hen  inspected  in  October  last. 

The  only  work  done  is  an  open-cut,  2J  ch.  west  of  the  Mountain 
Maid  boundary.     It  is  30  ft.  in  length  and  7  ft.  deep. 

Ore-bodt. 

The  Mountain  Maid  crop  in  this  lease  rises  15  ft.  above  the  fiats. 
The  cut  exposes  schist,  in  great  part  replaced  by  quartz,  leaving  only 
scattered  flakes  of  chlorite.  The  whole  is  very  poor,  the  inner  12  ft. 
of  the  cut  being  almost  entirely  quartzite,  but,  for  8  ft.  to  the  east 
of  that,  schist  and  quartzite  are  ironstained  in  parts  and  carry  a  little 
malachite,  averaging  perhaps  1%  copper. 

Colambiad  (M.L.  500). 

Mgr.,  Baker. 

Location,  Etc. 

The  Columbiad  lies  a  few  chains  east-north-east  of  the  Mountain 
Maid. 

The  area  is  10  ac.     No  one  was  on  the  lease  when  visited  in 
October  last,  the  lease  being  under  exemption. 

» 

Development. 

The  only  excavation  of  any  extent  is  a  trench,  10  ft.  long  and 

2  to  5  ft.  deep,  on  a  low  hill  in  the  eastern  part  of  the  lease.     It  is 
intended  to  sink  a  shaft  14  ch.  to  the  west. 

Ore-bodies. 

The  Mountain  Maid  crop  continues  into  this  lease  for  several 
dbains,  when  there  is  a  blank  and  then  a  crop  for  7  ch.  again.     The 
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crops  rine  10  ft.  abovo  the  ground  and  crown  low  hillooki,  or  ridges, 
10  eh.  apart-,  tho  castorn  one  having  an  elevation  of  60  ft.  above  the 
Hats.  In  tho  western  part  of  the  main  crop  only  one  or  two  amall 
patch  OH  of  copper  ore  have  been  noticed  and  removed;  but  on  the 
Rlopo  of  the  hillock,  2i  ch.  to  the  south  of  the  sununit,  a  patch  of  a 
few  touH  of  niahichite,  tilo-oro  and  chalcocite  has  been  found  in  a 
ferruginouH  quartz  crop.  This  sliould  be  sunk  on,  thou^  probably 
only  an  iHolated  bunch. 

The  trench  on  the  eastern  hill  is  in  a  quartzite  crop  7  ch.  long 
u])  to  1  ch.  wide  and  rising  10  ft.  out  of  the  ground  and  diowing  a 
little  gossan  in  the  northern  part.  The  exposure  conBists  of  schist, 
partly  ironstained,  and  quartz,  about  18  in.  of  tlie  latter  in  the 
centre  of  the  cut  carrying  at  least  25%  glance,  and  the  whole  being 
stained  by  malachite,  so  that  the  full  10  ft.  width  should  average 
5%  copper.  There  arc  at  grass  5  tons  of  ore  containing  at  least 
15%  cop])er,  and  the  refuHO  amounts  to  an  equal  quantity.  A  shaft 
should  bo  sunk  }^ere  and  cross  cuts  opened. 


c 
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Caine'8  King  (M.L.  577). 
Mgr.,  Baker. 

LooATiON,  E>ro. 

Caine'rt  King  lies  al)out  A  mile  east-by-north  from  the  Columbiad, 
half-way  between  that  loaHe  and  Duck  Creek. 

Its  area  is  10  ac.  It  was  exempt  and  deserted  when  visited  in 
October  last. 

Dbvblopmknt. 

Tho  workings  comprise  a  vortical  shaft,  30  ft.  deep,  at  the 
western  end  of  tho  crop;  a  trench  (a),  6  ft.  long,  1  ch.  to  the  east; 
a  trench  (6),  10  ft.  long,  li  ch.  furtlier  east;  and  a  trench  (c),  10  ft. 
long,  1  i  ch.  still  further  east. 


1006 


Output. 

2  tons  .sliippod,  containing  23  to  24  %  oopiMsr  (Jide  Mr.  Jolmson). 


Okb-bodibs. 

The  chief  crop,  which  strikes  east  10"  north,  is  6  ch.  in  total 
length,  and  has  a  widUi  of  from  10  to  15  ft.,  there  being  a  second 
crop,  2  ch.  long,  J  ch.  to  the  east.  It  consists  of  schistose  quartz, 
much  of  it  as  interlocking  crystals,  as  at  the  Tharsis.  That  it  replaces 
a  crushed  schist  is  indicate  by  thin  lines  of  chlorite.  It  is  slightly 
iron-stained  and  occasional  patches  of  gossan  and  malachite  are  to 
1)0  seen,  but  there  is  very  little  rich  ore,  and  no  large  body  even  of 
medium  grade. 


143 

The  eastern  crop,  which  rises  5  ft.  above  the  adjacent  flats,  i» 
quartz  with  traces  of  copper. 

At  the  northern  end  of  the  main  crop  malachite  is  showing  in 
the  quartz;  and  the  trench  (c)  expo6es  both  malachite  and  azurite 
with  a  little  chrysooolla  in  qiiartzite,  the  average  grade  of  which 
however  is  low. 

Much  gossan  shows  at  the  surface  to  the  south  of  this  trench, 
occur^ng  with  quartz,  in  one  place  over  a  width  of  10  ft.  This  crop 
is  worth  sinking  and  testing  for  copper  at  a  depth,  from  which  the 
whole  body  could  be  developed. 

The  trench  (b)  has  been  opened'  on  a  small  patch  of  malachite- 
bearing  ore  of  no  extent. 

Trench  (a)  proved  only  ferruginous  and  cupriferous  schist. 

The  shaft  is  being  sunk  to  meet  the  lode  on  the  underlie,  being 
10  ft.  below  and  15  ft.  south  of  the  cap  which  rises  20  ft.  above  the 
neighbouring  flats. 

Occasional  bunches  of  ore  were  met  and  between  2  and  3  tons  of 
23%  ore  have  been  shipped.  The  6  tons  seconds  at  grass  are  made 
up  of  schist  and  quartz  with  malachite  and  azmrite,  and  they  should 
average  15%  copper. 

Atlanta  (M.L.  576). 

Mgr.,  Baker. 

Location,  Errc. 

The  Atlanta  lies  J  mile  east  of  the  Gainers  King  and  about 
J  mile  south-west-by-west  of  the  blast  furnace  on  Mount  Start.  Tho 
workings  are  alongside  the  Duck  Creek-Boulia  road. 

Its  area  is  12  ac.  The  ground  was  until  lately  held  as  the 
Keystone  (M.C.  253). 

Development. 

The  workings  comprise  an  inaccessible  shaft,  20  ft.  deep,  with  a 
crosscut  4  ft.  south  J  ch.  west  of  the  road,  and  a  pothole,  4  ft.  deep, 
3  ch.  to  the  west  of  the  shaft.  This  work  was  done  by  the  former 
claim-holders. 

Output. 

1904        ...        2     tons  shipped  by  Baker 

1906        ...        3^  tons        „       ,,     Absolon  (source  doubtful) 

Ore-bodibs. 

A  quartzose  outcrop  extends  from  the  road  for  4  ch.  to  the  west, 
and  in  it  are  small  irregular  bodies  of  tile-ore  and  malachite,  one  of 
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wliich,  struck  in  tho  shaft,  yielded  3^  tons  ot  40%  ore.  The  ore 
conKisted  of  glanco  in  quartz  stained  hy  malachite,  and  was  accom- 
])anicd  by  much  sintery  limc-niagnesia  carbonate. 


CHINAMAN   GROUP. 

Tlie  Chinaman  crush-zone  has  been  traced  a  distance  of  2^  miles 
and  l>e«ideR  tlie  freehold  three  leases  and  two  claims  have  been  pegged 
out. 

Chinaman  (M.F.  2453). 
Location,  Etc. 

Tlie  Chinaman  freehold  lies  1  mile  south  by  east  of  the  blast 
furnace  oti  Mount  Start  and  extends  eastwards  from  the  banks  of 
Duck  Creek  for  'M  ch. 

The  area  of  the  freehold  is  58  ac.  At  tho  time  of  my  visit  -it 
yyas  deserted,  being  the  property  of  Messrs.  Coats  and  Robertson.  It 
has  now  been  taken  over  by  the  (Queensland  Copper  Freeholds,  Ltd. 


Dkvblopmbnt. 

The  extreme  westorn  workings,  which  are  within  '5  ch.  of  Duck 
•Creek  and  have  collapsed,  comprised  only  shallow  shafts.  A  pothole 
has  been  opened  at  H  ch.  to  tlie  east  of  them.  The  company's  cut 
which  is  '50  ft.  long  and  5  ft.  deep,  and  near  the  north-eastern  corner, 
was  opened  25  years  ago.  Another  small  trench  opened  lately  lies 
4  ch.  to  tho  west. 

LiTBRATURB. 

For  titles  of  reports  numbered  as  below  see  Introduction. 

(2)  Mr.  Jack's  reference  to  the  Chinaman  is  as  follows: 

The  Chinaman^B  Lode  occufH  on  tho  left  bank  of  Duck  Cruok,  about  a  niilo  and 
a-lialf  S.K.  of  No.  2459.  It  runs  from  west  30  dogroos  Houth  to  <\a.st  30  dt'^frers  north. 
It  is  a  (luartz  roef,  standing  from  3  feot  to  15  foot  above  tho  j^onoral  1<»V(^1,  and  nu^aHur- 
ing  17  foet  across.  It  runs  for  nearly  a  (juarter  of  a-milo  through  slato,  whose  strike 
is  jmrallol  to  the  Inde.  The  quartz  has  its  (yivititM  coated  with  gnv^i  carlxmato  of 
(:oi)per,  and  very  often  the  quartz  when  broken  up  is  found  to  Ix^  intimately  mixed 
witlj  carlxmate  of  copper.     I3oth  slate  and  ore  are  highly  chh>ritic. 

(4)  Mr.  Cameron  added  to  the  above : 
Of  those  lodoj,  the  only  one  visited  was  the  Chinaman's  Lode,  as  it  was  the  only 
one  on  which  any  i)roRpecting  work  has  been  done  sin(;o  Mr.  Jack's  visit.  A  trench 
has  U)on  driven  across  the  out<;rop  near  the  northern  end,  and  shows  about  six  feet  of 
chh)ritio  ore  and  quartz,  interlnxlded  with  8lat<w.  A  bulk  assay  of  this  0  feet  gave 
10  30  iM^r  cimt.  »>f  copper,  a  trace  of  gold,  and  4  dwt.  13  gr.  of  silver. 
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(7)  Mr.  Rutherford  wrote: 

ThiH  includes  an  outcnjp  (if  friuMo  <[U&rt7^  Associated  with  schist  risiiigUSft.  in 
placoH  iifx)Vo  tlie  level  of  the  surrounding  country,  and  traceable  fur  a  distance  of  3fiO 
yds.  along  the  IxHlding  of  the  schistA  in  an  irregular  north-east  and  south-west  direc- 
tion. Th(>  only  work  done  consiHtH  of  a  trench  across  the  north  end  of  the  outcrop. 
This  cutting  shows  5  ft.  of  schist  associate<i  with  quartz  and  impregnated  with  copper 
carlx)nate.  This  l>and  of  schist  underlies  the  cjuartz  outcrop  from  which  undoubtedly 
the  copper  has  Ixjen  leached.     .     .     . 

Following  the  outcrop  to  the  south  it  is  seen  to  follf>w  the  foldings  of  the  schist 
with  which  it  is  intimately  mixed.  In  places  it  measures  17  ft.  across,  while  in  others 
it  thins  down  to  3  or  4  ft.  It  shows  carbonate  stains  in  patches  all  the  way  along.  I 
consider  this  to  Ih)  not  a  true  outcrop,  but  a  deposition  along  the  bedding  of  the  schist 
of  silica  (rarrying  coi)ptT  in  solution.  This  latter  has  been  leached  out  to  a  consider- 
able extent  and  deposited  in  the  underlying  schist.  There  is  little  doubt  that  a  con- 
siderable quantity  of  impregnated  schist  such  as  is  lying  at  grass,  could  l)e  g^t  from 
the  western  side  of  the  outcrop  to  a  depth  of  10  to  12  ft.,  but  otherwise  I  consider  the 
property  of  little  value. 


Ore-bodies. 

The  Chinaman  outcrops  extend  from  the  south-western  to  the 
north-eastern  part  of  the  lease,  the  general  strike  being  east-north- 
east and  the  dip  a  high  angle  to  the  south-south-east.  The  crops 
mark  areas  of  silicification  and  segregation  of  silica  along  a  crush- 
zone  and  their  value  api>ears  to  me  to  have  been  much  over- 
estimated presumably  owing  to  the  prevalence  of  green  stains  of 
malachite.  The  zone  has  not  been  proved  to  continue  eastwards  of 
the  freehold  but  the  Celestial  and  Speculation  (claim)  are  on  its  west- 
ward extension. 

At  the  western  workings  a  formation  of  quartz  rubble  and  schist 

roaches  the  surface.     It  is  2  ft.  to  2  ft.  6  in.  wide  and  dips  5  in  1  h. 
to  the  south. 

Beyond  the  pothole  to  the  cast  of  the  old  workings,  in  which 
gossan  is  exposed,  the  crop  runs  for  10  ch.  east  18°  north,  showing  in 
places  as  quartzite,  in  others  as  schistose  quartz  and  in  still  others 
as  scliist,  with  thin  partings  of  quartz. 

After  a  blank  of  4  ch.  quartzite  rises  like  a  wall  to  20  ft.  above 
the  ilat  and  continues  north  51"  east  without  a  break  for  5 J  ch.  to  the 
new  trench.  The  quartzite  is  to  some  extent  lenticular  and  is  divided 
by  longitudinal  joints  dipping  5  in  1  h.  to  the  south-east.  It  con- 
tains a  few  rich  patches  but  there  is  very  little  copper  in  the  whole 
mass.  The  first  bulge  (a)  on  the  plan,  is  1  ch.  long,  10  ft.  high 
and  10  ft.  in  greatest  thickness;  it  exhibits  only  occasional  stains  of 
malachite  and  limonite.  The  neck  (b)  is  J  ch.  long,  2  ft.  6  in.  thick 
and  rises  only  2  ft.  above  the  ground.  The  bulge  (c)  is  IJ  ch.  long, 
10  ft.  thick  and  10  ft.  high;  in  the  southern  part  there 
is  much  schist  containing  iron  and  copper  ore.  The  richest  part  of 
the  crop  is  that  within  6  ft.  of  the  footwall,  but  this  contains  at  least 
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50%  quartz  and  not  more  than  3%  copper,  tKough  many  faces  are 
painted  a  bright  green,  owing  to  a  small  quantity  of  malajchite  having 
leached  out.  The  copper  occurs  almost  entirely  in  the  schist  sur- 
rounding lenses  of  quartz.  On  the  second  contraction  (d),  which  is 
^  ch.  long,  there  is  much  limonite  and  some  malachite.  The  last 
bulge  (e)  is  2  ch.  in  length;  in  the  central  part  it  is  12  ft.  wide;  and, 
in  the  southern  part,  where  6  ft.  wide,  it  is  comparatively  rich  in 
malachite. 

The  new  trench  is  between  the  northern  extremity  of  this  bulge 
and  another  overlapping  lens  to  the  east.  The  copper  here  also 
occurs  between  the  laminae  of  the  schists  and  in  cracks  of  the 
quart-zite.  A  small  quantity  of  presumably  payable  ore  has  lately 
been  removed. 

The  crop  between  the  trench  and  the  company's  cut,  4  ch.  to 
the  east  27°  north,  rises  to  a  height  of  8  ft.  and  is  10  ft.  through  at 
the  widest  part.  It  comprises  schistose  quartzite,  with  stains  and 
patches  of  malachite.  Two  bunches  of  rich  ore  have  been  removed 
from  the  southern  side  of  the  blow  at  1  ch.  and  2J  ch.  east  of  the  new 
trench. 

The  company's  cut  exposes  a  footwall  of  kaolinised  slate,  dipping 
2  in  1  h.  to  the  south.  On  the  footwall  is  6  in.  barren  quartz;  next 
to  that  is  6  ft.  strongly  copper-stained  sohist,*^  with  lenses  of  quartz 


W  I         2  3  4  *  * 

Fig.  16. — section  in  company's  cut,  chinaman. 

Scale  :  10  ft.  to  an  inch. 


1,  Kaofinised  slate 

2,  Barren  quartz 

3,  Strongly  copper-stained  schist 

with  quartz  lenses 


4.  Ironstained  quartzite 

5.  Quartz-hearing  gossan 

6.  Barren  quartz  and  schist. 


decreasing  downwards  in  width;  then  5  ft.  of  iron-stained  quartzite, 
increasing  downwards;  then  18  in.  of  quartz-bearing  gossan  also 
widening  downwards;  and  lastly  6  ft.  width  of  barren  quartz  and 
schist.  (Fig.  16.)  There  is  stacked  at  this  cut  some  40  tons  of  firsts, 
chiefly  malachite  stained  schist  and  quartzite,  with  lumps  of  rich  ore 
few  and  far  between  It  will  probably  run  10%  copper.  The  seconds, 
amoimting  to  3  tons,  will  not  carry  more  than  3%  copper. 

The  crop  extends  eastwards  for  only  J  ch.  beyond  the  cut,  but 
another  occurs  on  the  line  of  strike  in  the  adjoining  lease. 
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Chinaman  Extended  (M.L.  551). 
Mgr.,  Miller, 

Location,  Etc. 

The  Chinaman  Extended  adjoins  the  freehold  on  the  easL 

The  area  is  10  ac.     Deserted  when  visited. 

Dbvelopment. 
The  shaft,  which  is  20  ft.  deep,  lies  5  ch.  easterly  from  the 
Company *8  cut.     It  was  inaccessible,  but  is  believed  to  have  a  oroe*- 
cut  to  the  south  at  the  bottom. 

Ore-bodt. 

The  shaft  is  located  on  the  northern  side  of  a  small  quartz  blow, 
on  the  line  of  the  Chinaman  crops.  The  material  on  the  dump 
from  the  shaft  and  crosscut  is  quartzite,  with  a  little  schist,  both 
slightly  stained  by  malachite  and  containing  perhaps  2%  copper. 

To  the  north  of  the  shaft  there  is  a  strong  crop  of  schist^  in 
which  are  scattered  granules  of  quartz,  giving  it  the  appearance  of  an 
^iniygdaloidal  volcanic  rock. 

Celestial  (Extended  M.C.  195). 

Mgr.,  Ford. 

Location,  Rrc. 

The  Celestial  lies  about  2  miles  south-south-west  of  the  blast 
furnace  on  Mount  Start,  and  1  mile  west-south-west  of  Duck  Creek 
and  the  Chinaman  freehold. 

This  is  four  men's  ground— 1,600  ft.  x  350  ft.  It  was  first  held 
as  a.  mineral  selection.  Early  in  this  year  it  was  reported  to  have  been 
acquired  with  the  Speculation  and  Horseshoe  by  the  Celestial  Copper 
and  Option  Co.,  Ltd. 

Development. 

The  main  shaft,  which  is  30  ft.  deep,  lies  midway  between  the 
eastern  and  weetera  boundaries  and  1  ch.  from  the  northern.  An 
inaccessible  underlie  shaft.  No.  2,  lies  350  ft.  to  the  west  14°  south, 
is  30  ft.  deep  and  has  a  crosscut  running  7  ft.  to  the  north  at  the 
bottom.  Its  dimensions  at  the  surface  are  10  ft.  by  6  ft.  and  at  the 
bottom  7  ft.   X  5  ft. 

Output. 

190G        ...        4|/}i  tons  shipped  by  Salvescm  (source  doubtful). 

Orb-bodibs. 

The  oro-bodiee  occur  on  the  continuation  of  the  Chinaman- 
Speculation  zone,  here  striking  east  17°  nwth,  but  there  is  a  gap  of 
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over  half  a  mile  between  this  lease  and  the  freehold.  Within  10  ft. 
east  of  the  main  shaft  the  formation  is  made  up  in  great  part  of 
lenticular  masses  of  quartz  in  schist  producing  a  bold  crop,  10  ft. 
wide  and  lA  ch.  wide.  There  being  no  siliceous  crop  to  the  west 
copper  ore  may  be  found  in  that  direction.  Besides  the  cupriferous 
areas  at  the  shafts,  there  is  a  small  rich  patch  of  ore  ^  ch.  west  of 
the  main  shaft  and  a  poor  patch  li  ch.  west,  a  third  body  of  15% 
ore  cropping  1  ch.  beyond  the  last. 

No.  2  shaft  was  sunk  on  the  southern  side  of  a  small  blow.  One 
small  bunch  of  rich  malachite-bearing  tile-ore  was  cut  in  the  eastern 
end  of  the  shaft  but  most  of  the  sinking  was  on  a  schist  footwall  in 
slightly  cupriferous  quartzite  with  numerous  crystal-lined  vugs, 
rather  unusual  in  this  district.  The  crosscut  proved  18  in.  quartz  of 
no  value. 

In  the  upper  part  of  the  main  shaft  a  width  of  9  ft.  of  formation, 
dipping  5  in  1  h.  to  the  south  is  exposed,  between  walls  of  schist. 
The  footwall  is  well  defined,  is  internally  slickensided,  and  has  every 
appearance  of  permanency.  On  the  hanging-wall  there  is  9  in.  to 
18  in.  of  quartz,  then  6  in.  gossany  material  (a)  and  2  ft.  6  in. 
malachite «tained  schist,  followed  by  9  in.  to  2  ft.  of  quartz,  then  2  ft. 
of  malachite-stained  schist  and  18  in.  of  quartz  and  gossan  (b)  on  the 
footwall.  At  the  bottom  the  shaft  is  contracted  in  size  but,  owing  to 
the  pinching  out  of  the  bands  of  schist  and  quartz,  both  of  the 
goesany  veins  (a  and  h)  are  exposed.  The  former  is  6  in.  wide  and 
consists  of  6  in.  earthy  gossan,  well  worth  sinking  on ;  and  the  latter 
of  12  in.  of  copper-stained  quartz. 

The  formation  towards  the  surface  could,  without  trouble,  be 
picked  to  run  10%  copper,  crystallised  azurite  being  fairly  plentiful, 
but  practically,  the  whole  of  the  material  raised  from  the  shaft  is 
cupriferous.  About  30  tons  of  quartz,  carrying  perhaps  2%  copper,, 
have  been  thrown  aside  from  the  tip,  which  now  contains  about 
120  tons.  A  smface  sample  of  this  ore  consists  of:  black  chloritic 
schist,  stained  by  malachite  along  its  laminations;  quartz  in  lenticular 
form,  with  an  external  film  of  malachite;  and  cellular  gossan  and 
tile-ore,  in  which  are  distorted  crystals  of  limonite,  pseudomorphous 
after  chalcopyrite,  replacing  schist.  Assay  results  as  follows  (Govern- 
ment Analyst) : 

Copper        =    4*3% 

Gold  =  20  g^.  per  ton 

Silver  =    Idwt.  10,,        ,, 

A  second  line  on  which  no  work  has  been  done  crops  about  12  ch- 
south  of  the  Celestial.  About  midway  between  the  two  lines  is  a  crop 
running  west-south-west  of  amygdaloidal  rock  referred  to  above. 
{See  under  Commonwealth). 
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Speculation  (H.C.  196). 
Mgr-i  Leonard, 
LooATio:;,  Etc. 
The  Speculation  adjoins  the  CelMtiol  on  the  east. 
The  area  is  1,200  ft.   x   350  ft.    This  claim  was  reported  in  the 
Press  (16-1-07)  to  have  been  taken  over,  with  the  Celestial  and  HM-ae- 
shoe,  by  the  Celestial  Copper  and  Option  Co.,  Ltd. 

Dbvri.opmbnt. 

The  workings  cotiipriKe  a  shaft,    IT)  ft.   deep,   near  the  eastern 
boundary ;  a  shaft  12  ft,  long,  5  ft.  wide  and  10  ft.  deep,  3  ch.  from  the 
\  ch.  viwt  of  the  first  shaft;  and  two  other 
t  of  tJic  second  shaft,  10  ft.  and  6  ft.  deep 


western  iMHindary 
cuts  2  ch.  and  2. 
respectively. 


The  excavations  all 
dipping  steeply  southwa 
well. 

Tlie  eastorn  shaft 


OkB- BODIES. 

«poso  schists  and  lenticular  quartz  veins. 
Is,  and  some  of  them  bands  of  gossan  as 

gives  a  good  idea  of  the  nature  of  the  crush- 
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zones;,  in  which  lenticular  bodies  of  quartz  occur  in  schist.  (Fig.  17.) 
Only  2  tons  of  cupriferous  quartz  and  schist,  carrying  not  more  than 
5%  copper,  have  been  paddocked. 

In  the  adjoining  trench  to  the  west  the  exposure  is  rather  better, 
there   being   two   Gin.    bands   of   ferruginous   schist   and   formation 


5^ 


Fig.  18. — second  trench,  speculation  claim. 
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i.  Schist 

2.  Ferruginmis  schist 
S.  Cupriferous  schist  icith  q\mrtz 
lenses 


4.  Reddish  formation 

5.  Quartz 

6.  Broken  quartz 

7.  Slate. 


separated  by  3  ft.  of  schist,  between  the  quartz- bearing  formation  and 
the  hanging  wall  slate.  (Fig.  18.)  The  ore  raised  from  here  is  very 
ferruginous  as  well  as  siliceous  and  the  6  tons  paddocked  should  yield 
15%  copper. 

The  quartz  of  the  crop,  just  to  the  west  of  these  workings, 
exhibits  horizontal  corrugations  resembling  slickensides  on  a  large 
scale,  and  apparently  produced  in  the  country  rock  during  the  crush- 
ing movement  prior  to  or  during  the  segregation  of  the  quaii>z. 

The  only  cupriferous  crops  between  the  two  shafts  are  at  3  and 
5  ch.  distance  from  the  eastern.  At  the  former  spot  a  few  tons  of 
malachite-bearing  schist,  carrying  10%  copper,  have  been  dug  out. 

The  western  shaft  exposes  a  cupriferous  formation  12  ft.  wide, 
dipping  (judging  by  the  footwall  schist)  3  in  1  h.  to  the  south.  The 
section  is  as  follows,  beginning  at  the  hanging-wall  altered  slate :  2  ft. 
cupriferous  schist  and  quartz;  2  ft.  6  in.  cupriferous  quartz;  6  in. 
cupriferous  gossan;  18  in.  poor  quartz;  2  ft.  6  in.  cupriferous  quartz 
and  schist;  18  in.  cupriferous  quartz.  Rejecting  the  quartz  the  forma- 
tion in  the  shaft  appeared  likely  to  bulk  over  10%  copper  as  carbon- 
ate. My  sample  from  the  whole  length  of  the  eastern  face  consists 
of  crystalline  and  granular  quartz  and  schist.  The  granular  quartz 
contains  flakes  of  schist  and  is  stained  by  malachite,  which  also 
occurs  in  acicular  form  in  cavities  with  hydrous  iron  oxides.  The 
schist  is  also  to  some  extent  stained  by  malachite  and  hydrous  iron 
oxides.    The  sample  was  assayed  as  follows  (Government  Analyst) : 


Copper 

Gold 

Silver 


=  30% 
=  trace 
=    2  dwt.  per  ton. 
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The  first  cut  to  the  wesjb  of  the  last  shaft  exposes  6  ft.  cupriferous 
fonnation  between  quartz  lenses  forming  footr  and  hanging-walls. 
It  appears  likely  to  average  10%  copper. '  The  10  tons  of  ore  pad- 
docked  conipriKo  schist  and  quartz,  with  malachite  and  tile-ore,  and 
are  likely  to  yield  20"/,  copper.    This  is  worth  further  development. 

The  westennuoRt  cut  exposes  7  ft.  width  of  cupriferous  and  fer- 
ruginous formation,  likely  to  run  5%  copper,  chiefly  as  malachite, 
but  tliero  are  some  films  of  chrysocolla  here  also.  The  hanging-wall 
is  slate,  adjacent  to  it  is  12  in.  cupriferous  schist,  and  then  12  in. 
barren  schist,  tlion  18  in.  cupriferous  schist;  and  adjacent  to  the 
footwall  schist  is  18  in.  forrujrinous  and  siliceous  gossany  schist,  worth 
sinking,  at  least  a  sliallow  shaft  on. 

There  is  thus  no  defined  lode  here,  but  rather  a  crush-zone  very 
siliceous  and  low  in  grade  in  tho  l>est  parts,  the  copper  being  irregu- 
larly distributed. 

A  parallel  crop,  7  ch.  to  the  south  of  tho  above,  has  been  tried 
in  one  place,  where  there  is  2  ft.  of  quartz  with  gossan  and  a  Ifttle 
copper  ore.  A  little  over  1  ton  of  30%  ore  was  shipped  from  here 
(by  Salvetjon  and  Leonard). 

Speculation  West  (M.L.  428). 
Mgr.,  Weir. 
Location,  Etc. 
The  Si)eculation  West  adjoins  the  Speculation  Claim  (not  the 
lease)  on  the  west. 

The  area  isOr',^  ^^-    Exempt  when  visited. 

Ore-bod  I B8. 

The  crop  worked  in  the  adjoining  claim  continues  for  over  a  chain 
into  the  lease,  but  no  work  has  been  done  and  no  ore  is  exposed. 


EVA   QROUP. 

The  Kva,  Jessie,  Phcenix,  Commonwealth  and  possibly  the  Cap- 
tain are  all  on  one  or  other  of  two  lines,  the  Huia  and  Weka  being 
somewhat  to  the  south. 

Eva  (M.L.  250). 
Mgr.,  Matheson. 
Location,  Etc. 

The  Eva  is  a  little  over  i  mile  east  of  Duck  Creek  and  IJ  mile 
south-east  of  the  blast  furnace  on  Mount  Start,  which  is  22 A  miles 
soutli-south-west  of  Cloncurry. 

The  area  of  the  lease  is  15  ac,  and  it  is  the  property  of  the- 
Willcocks  Cloncurry  Development  Syndicate. 


k 
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Dbvelopmbnt. 

No.  3,  the  whip-shaft,  8  f t.  x  3  ft.  in  the  clear,  is  300  ft.  to  thet 
east  5°  north.  It  is  vertical  to  a  depth  of  120  ft.  and  below  that 
underlies  with  the  lode  7  in  1  h.  for  25  ft.  Water  was  standing  in 
it  95  ft.  below  the  surface  and  the  ladders  having  been  removed  no- 
inspection  could  be  made.  The  absence  of  any  quantity  of  free  acid 
or  mineral  matter  in  solution  is  to  be  inferred  from  the  fact  that  th& 
water  from  this  shaft  was  used  for  culinary  purposes  during  the  late 
drought. 

The  only  other  shaft  is  near  the  southern  boundary  of  the  lease, 
and  now  12  ft.  deep,  underlying  southwards.  Since  my  visit  this  has 
been  deepened  to  50  ft.,  where  drives  have  been  opened  18  ft.  east 
and  17  ft.  west. 


EVA 


7^5^ 


j^\  "'- 


-1     .AM.*  "^  60'      ^*' 


TSjtKf* 


ML  250 


t(jftjA#/>^^f^' 


Spiat^ 


\ 


M.C282  \ 


MiM^fwMM 


I 


« 
I 
I 

« 
I 


J 


OllE-BODIES. 

The  northern  ore-bearing  zone,   on  the  line  of  which  are  the 
workings  in  the  Extended  and  Nos.  1,  2,  and  3  East,  crops,  in  the 
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north-eastern  corner  of  this  lease,  as  iron-stained  quartz  with  a  little 
oxide-carbonate  ore. 

Tho  whip-shaft  has  proved  the  lode,  below  120  ft.  depth,  to 
underlie  70"  to  the  south,  the  hanging-wall  country  being  blue  slate. 
Mr.  Matheson  informed  nio  that  the  lode  at  the  bottom  is  well  defined 
and  larjj:er,  but  much  poorer,  than  at  the  surface,  there  being  4  ft. 
width  of  quartz  in  j^laces.*  The  ore,  of  which  there  are  70  tons 
])addocked,  comprises  schist  and  slate,  interlaminated  and  replaced 
by  (juartz  and  i)yrite,  with  a  little  tile-ore,  azurite  and  chaloocite. 
That  hwt  raised  shows  cuj)reous  pyrite  in  the  goesany  parts  of  a 
quartzoso  chloritio  rock. 

A  lough  sample  taken  from  tlie  surface  of  the  paddock  contains: 

greenish   chloritic   schist,   both   barren   and  cupriferous   (malachite); 

baricn  crystalline  quai-tz;  loosely  aggregated  crystalline  malachite; 

cellular   gossan   and   limonite   with   disseminated   chalcocite;    chalco- 

pyrite   int<>rstitial   in   the  quartz;   chalcopyrite  minutely  reticulated 

with  chalcocite;  and  a  little  ferruginous   gi'anular     calcite     slightly 

stained  by  malachite.     The  assay  return  is  as  follows  (Government 

Analyst) : — 

Copper  =     13-.3% 

Gold  =     1  (Iwt.    4  ifT.  per  ton 

Silver  1    ,,    10  „        ,, 

The  southern  ore-body  strikes  east-north-east  and  dips  steeply 
south-south-east.  The  crop  is  schist,  with  lenticular  bodies  of  quartz 
only  slightly  stained  with  malachite  and  iron  oxides.  In  the  shaft 
the  footwall  schist  is  nmch  slickensided  internally,  but  no  defined 
hanging-wall  has  yet  been  reached.  The  ore  thus  would  appear  to 
be  in  a  crush-zone.  Near  the  surface  the  ore-body  was  2  ft.  6  in.  wide, 
but  in  the  sump  it  is  3  ft.  across.  Tho  ore  consists  of  an  intergrowth 
of  tile-ore  and  malachite,  some  of  it  very  siliceous,  crystalline  quartz 
forming  the  greater  part  of  the  ore-body  in  places.  About  20  tons 
have  been  paddocked  and  are  expected  to  average  12%  copper.  The 
nmllock  amounts  to  only  ']  tons. 

The  manager  has  reported  since  my  visit  that,  at  20  ft.  depth, 
there  is  2  ft.  6  in.  of  12%  ore;  at  28  ft.  depth,  2  ft.  6  in. 
of  14%;  at  34  ft.,  12%;  38  ft.  depth,  4  ft.  of  siliceous  12% 
ore;  at  43  ft.  depth,  the  full  width  of  the  shaft  runs  12%;  and  at 
-50ft.  depth  "a  big  body  of  siliceous  ore"  containing  12%  copper. 
Further  he  reports  that  the  drives  were  opened  in  3  ft.  of  siliceous 
ore.  In  the  eastern  drive,  at  12  ft  from  the  shaft,  there  is  2  ft.  6  in. 
very  siliceous  ore,  but,  at  18  ft.,  only  18  in.  copper-bearing  quartz. 
In  the  western  drive,  at  12  ft.  from  the  shaft,  the  full  face  is  fair 
•quality  ore  and,  at  17  ft.,  there  is  4  ft^  of  siliceous  ore  (27th  May, 
1907). 

*  This  has  been  reported  to  the  Warden  as  unpayable. 
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Eva  Extended  (M.L.  283). 

Mgr.,  Matheson. 

Location,  Etc. 

This  lease  adjoins  the  Eva  on  the  west. 

The  area  is  20  ac.  It  is  the  property  of  the  Willcocks  Cloncurry 
Development  Syndicate. 

Development. 

A  cut  has  been  opened  a  few  chains  from  the  western  boundary; 
there  is  a  pothole  near  the  centre  of  the  lease;  and  the  main  shaft, 
known  as  the  No.  2,  is  in  tlie  north-eastern  corner,  300  ft.  from  the 
No.  3  shaft  in  the  Eva.  No.  2  shaft,  7  ft.  x  3  ft.  in  the  clear  was 
sunk  on  an  underlie  of  4  in  1  h.  to  the  south  to  a  depth  of  80  ft.,  and 
drives  were  then  opened  23  ft.  east  and  west. 

Ore-bodies. 

The  western  cut  was  opened  in  quartz  and  limonite  rubble  and 
malachite  stained  clay.  The  bottom  cannot  now  be  seen,  but  between 
3  and  4  tons  of  siliceous  ore,  carrying  tile-ore  and  malachite,  have 
been  stacked  here.  This  ore  carries  at  least  50%  silica  and  only  10% 
<iopper. 

In  No.  2  shaft  the  average  size  of  the  ore-body  is  12  in.  to  a 
depth  of  20  ft.,  where  it  pinches  to  2  in.,  gradually  increasing  again 
to  18  in.  In  the  end  of  the  eastern  drive  there  is  9  in.  gossan  and, 
in  the  end  of  the  western,  3  in.  gossan  with  some  lenses  of  calcite, 
both  faces  being  poor  in  copper  but  promising  in  appearance.  There 
is  8  in.  width  of  good  ore  nearer  the  shaft  on  each  side.  The  hanging- 
wall  country  is  slaty  or  blocky  schist,  while  the  footwall  is  formed 
of  typical  chloritic  schist,  much  slickensided  near  the  ore  owing  to 
crushing.  Flakes  and  lenses  of  the  rock  are  found  all  through  the  ore- 
body,  showing  that  the  metallic  minerals  have  been  deposited  not  in 
an  open  fissure  but  rather  in  a  crush-zone. 

There  are  10  tons  of  ore  at  grass  from  this  shaft — comprising 
^hist  altered  and  replaced  and  containing  gossan,  malachite  and  tile- 
ore — expected  to  run  over  30%.  My  sample  consists  of:  dark-green 
chloritic  schist,  gossany  in  part  and  also  replaced  by  tile-ore,  malachite 
and  glance  stained  by  malachite;  cellular  gossan  with  impregnations 
of  malachite;  glance  stained  by  malachite  and  containing  original 
chaloopyrite ;  much  granular  quartzite  with  chlorite  of  the  original 
schist;  some  barren  quai'tz;  and  a  little  calcite.  The  Government 
Analyst  has  assayed  it  for : 

Copper        ...        =    20*8% 

Gold  =     1  dwt.  14  gr.  per  ton 

Silver  ...        ...        ...        =    5   „  ,, 
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Eva  Nos.  1,  2  and  3  East  (M.L.  291,  etc.). 

Mgrs.,  Hulbert,  Entricken  and  Byrne. 

LooATiON,  £>rc. 

These  leases  have  been  taken  uj)  in  order  adjoining  and  to  the- 
east-iiorth-«ist  of  the  Eva. 

The  No.  1  East  (M.L.  201)  has  an  area  of  5  ac.;  No.  2  East 
(Sl.h.  2S7)  has  an  area  of  10  ac. :  and  No.  3  East  (M.L.  305)  has  aa 
area  of  5  ac. 

Development. 

The  workings  on  the  No.  1  and  No.  2  East  are  on  the  dividing 
line  and  those  on  the  No.  3  East  are  in  the  western  part.  Theiy  com- 
l>rise  old  shafts  and  open-cuts,  which  have  been  long  idle  and  have 
collapsed. 

Ore-bodies. 

The  ore  bodies  worked  appear  to  be  on  the  continuation  of  the- 
main  Eva  ci^ush-zone. 

Output. 

1904  11      tons  ehippedhy  Bnidy,         carrying  32^  %  copper 

0        M  ,,  Woodgato,        „        35%        „ 

1005        ...  S        ,,  „  Brady 

3i8    n  „  W<Kxlgate 

IIKX;        ...  3        „  „  Wilinot 

31^ 

Jessie  (M.L.  238). 

Mgr.,  Matheson. 
Location,  Etc. 

The  Jessie  lies  J  mile  east-north-east  of  the  Eva,  just  beyond  the 
Boulia  road.  The  surface  here  is  a  flat  rolling  peneplain,  the  soil 
being  red  and  gravelly. 

The  area  is  10  ac.  The  lease  is  the  property  of  the  Willoocks 
Cloncurry  Development  Syndicate. 

Development. 

One  shallow  hole  had  been  opened,  in  October  last,  in  the  centre 
of  the  ©astern  half  of  the  lease,  and  besides  it  there  were  unsuccess- 
ful trenches  IJ  ch.  and  3  ch.  to  the  east. 

The  managers'  reports,  since  my  visit,  state  that  a  shaft  was 
begun  in  November  last,  and  at  the  end  of  the  year  was  44  ft  deep. 
It  has  been  continued  to  50  ft.  and  a  drive,  opened  eastwards,  was 
30  ft.  long  at  the  end  of  March.    Sinking  was  then  resumed. 

Output. 

V,m        . . .        2«HK  tons  shippef^. 

Orb-bodibs. 

The  crop,  which  strikes  east  and  west,  dipping  80^  to  the  souths 
can  be  followed  for  ^  ch.  west  of  the  hole  (with  traces  for  2^  oh. 
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beyond)  and  for  10  ft.  to  the  east  in  schist  country.  It  is  formed  of 
limonite  and  quartz  in  which  malachite  stains  appear  immediately 
under  the  surface.  There  has  been  a  slight  deposition  of  secondary 
■chalcedonic  mainmilated  silica  on  some  of  the  ore,  since  its  oxidation 
to  limonite,  which  has  also  in  a  few  places  been  rendered  cherty. 

In  the  hole  is  exposed  3  to  6  ft.  of  quartz,  cemented  by  limonite, 
:8ome  of  it  gossany  and  stained  by  malachite.  This  ore  contains  over 
50%  silica  and  probably  less  than  10%  copper  in  the  richest  parts. 

In  the  shaft  sunk  since  my  visit,  the  manager  reports  that  the 
ore-body  at  12  ft.  depth  is  3  ft  wide  and  assays  21%  copper;  and,  in 
linking  12  ft,  20  tons  of  21%  ore  were  raised.  At  24  ft.  depth  it  is 
2  ft.  wide  and  10  tons  of  33%  ore  were  raised  in  sinking  12  ft. 
Between  24  and  36  ft.  the  sinking  was  in  siliceous  ironstone  (said  to 
he  haematite  in  one  report)  of  no  value,  but  at  44  ft.  depth  it  showed 
.an  improvement,  and  was  4  ft.  wide  (29-12-*06).  To  50  ft.  it  continued 
"4  ft.  wide  but  was  still  low  in  copper.  Rich  ore,  25  to  30%  copper, 
was  struck  in  the  eastern  drive  at  the  50  ft.  level  4  ft.  wide,  at  24  ft. 
from  the  shaft — 15  tons  of  25%  ore  were  broken  down  in  driving 
-from  14  to  24  ft.  and  10  tons  of  30%  ore  in  driving  from  24  ft.  to 
30  ft. 

At  54  ft.  in  the  shaft  there  is  2  ft.  6  in.  width  of  ferruginous 
quaiiiz;  and  at  58  ft.  there  is  18  in.  siliceous  gossan  (27-5-'07). 


Phoenix  (M.C.  340). 

Mgr.,  Walsh. 

Location,  Etc. 

The  Phoenix  adjoins  the  Eva  on  the  south-west. 

This  is  three  men's  ground — 600  ft.  by  350  ft.  It  was  deserted 
vhen  visited. 

Only  one  shallow  shaft  has  been  opened  here. 

Orb-bodt. 

The  ore-body  her©  exposed  is  on  the  line  of  that  being  proved  in 
the  southern  shaft  on  the  Eva  lease,  the  strike  being  east  30°  north. 
In  the  shaft  3  to  5  ft.  width  of  cupriferous  formation  can  be  seen, 
dipping  80"  to  the  south-south-east.  The  formation  is  chloritic  schist, 
with  much  quartz  and  impregnated  with  malachite,  tile-ore,  and  a 
little  chalcocite.  About  4  tons  of  firsts  running  10  or  15%  copper 
have  been  paddocked,  the  seconds,  carrying  5%  copper,  amounting  to 
3  tons. 

The  work  done  here  is  of  no  importance  except  that  it  proves 
the  southern  crush-zone  on  the  Eva  to  continue  for  at  least  10  ch. 
to  the  west-south-west. 
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Commonwealth  (M.C.  330). 
Mgr.,  Artz. 
Location,  Etc. 
Tlie  Coimnonwealtli  claim  adjoins  the  Phoenix  on  the  south-west. 
This  is  five  men's  ground,  1,000  ft   x  350  ft 

Dbvelopment. 

Work  had  only  just  commmced  here  in  October  last,  the  first 
shaft  near  the  centre  of  the  claim  being  22  ft  deep,  and  &  start 
having  been  made  on  a  second,  1^  ch.  to  the  east^north-east,  when 
visited. 

Output. 

1900        ...    4  tons  shipped. 
OllB-BODT. 

Tlie  ore-body  exposed  in  the  shaft  is  rather  to  the  north  of  the 
lino  of  strike  of  those  in  the  Phoenix  and  the  southern  part  of  the 
Eva.  Its  strike  is  east  35"  north,  wliich  would  carry  it  much  to  the 
north  of  the  workings  on  the  above  line ;  but  its  dip  is  3  in  1  h.  to 

tho  south-oJistwards. 

The  oro  here  is  tile-ore,  chalcocite  (glance)  and  malachite,  with 
juHt  a  trace  of  chrysocoUiv  It  occurs  in  the  crushed  hanging-wall 
country  for  2  ft.  from  a  quartz  vein  2  ft.  6  in.  thick.  No  considerable 
IxKly  of  oro  has  yet  been  found,  but  there  is  a  possibility  of  the 
amount  increasing  as  tho  quartz  pinches  out.  Only  1  ton  of  firsts 
(20%  ore)  had  been  bagged,  the  seconds  (10%  ore)  produced  being 
.'5  tons. 

A  little  chalcopyrito-chalcocitc-linionitc  has  been  found  in  the 
eastern  hole. 

Tho  footwall  country  is  a  hard  silicified  schistose  rock,  much 
crushed  towards  tho  shaft  bottom  and  there  showing  internal  slicken- 
sidoj*.  In  this  neighbourhood  are  found  besides  schists  highly  altered 
rocks,  in  which  segregation  of  quartz  and  calcite  has  taken  place, 
giving  them  some  resemblance  to  amygdaloidal  volcanics. 

Captain  (M.L.  ?). 

Mgr.,  Bushnell. 
Location,  E>ro. 

The  Captain  lies  on  the  western  bank  of  Duck  Creek,  2  miles 
south  of  the  blast  furnace  on  Mount  Start. 

A  10  ac.  lease  was  to  be  applied  for,  but  in  October,  190G,  the 
paj»erH  had  not  been  sent  in.  The  ground  was  formerly  held  as  the 
Watercourse  by  Madden. 
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Dbvblopmbnt. 

The  holders  of  the  Watercourse  opened  one  trench  in  1904.    The 

new  shaft,  which  was  only  10  ft.  deep  when  seen,  is  located  below  the 

bank  of  the  creek  and  likely  to  be  flooded  during  freshes. 

o 

Output. 

1906        ...    3  tons  shipped. 

Orb-bodt. 

The  strike  of  the  ore-body  is  east  33°  north,  the  ore  replacing 
schist  in  a  (Trush-zone — quite  possibly  a  continuation  of  the  southern 
Eva-Phoenix-Commonwealth.  The  country  rock  is  a  blocky  slate  the 
joints  of  which  are  coated  with  a  white  calcareous  powder.  It  forms 
a  smooth  hanging-wall  dipping  3  in  1  h.  south-eastwards.  East  of  the 
workings  the  country  is  a  hard  dark  chloritic  slaty  rock,  with  thin 
siliceous  bands  almost  free  from  chlorite  but  containing  occasional 
granules  of  chalcopyrite.     It  is  locally  known  as  diorite. 

The  formation  at  the  north-eastern  end  of  the  shaft  is  5  ft.  wide, 
there  being  6  in.  of  quartz,  with  strong  stains  of  malachite  and  ' 
azurite  and  bunches  of  tileore,  on  the  hanging-wall ;  then  6  in.  high- 
grade,  sometimes  nearly  pure,  chalcocite  (glance)  ore  with  quartz; 
then  9  in.  cupriferous  (radiating  malachite)  gossan;  then  4  in.  chal- 
cocite and  quartz;  then  12  in.  chloritic  schist  and  then  siliceous 
cupriferous  (chrysocolla)  gossan  and  gossany  quartzite  to  the  foot- 
wall.  In  the  south-western  end  a  horse  of  schist  splits  the  ore-body 
into  two  legs  2  ft.  wide  and  4  ft.  apart. 

There  was  about  6  tons  of  unpicked  ore  at  grass,  and  it  may  be 
expected  to  carry  at  least  20%  copper;  the  bagged  ore — chalcocite, 
tile-ore  and  malachite  with  a  little  quartz — amounts  to  1|  tons  and 
should  yield  40%  copper. 

Hula  (Extended  M.C.  270). 

Mgr.,  Michail. 
Location,  Etc. 

About  J  mile  south-east  of  the  Captain. 

The  area  is  800  ft.   x   350  ft.    Since  abandoned. 

One  opencut  has  been  excavated  here  but  has  now  fallen  in. 

Weka  (M.C.  ?). 
Mgr.,  Higgie. 
Location,  Etc. 

The  Weka  lies  about  f  mile  south-east  of  the  Captain  and  J  mile 
north-west  of  the  Deadlock. 
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The  area  is  200  ft.  x  350  ft.  The  ground  had  not  yet  been 
applied  for  when  visited. 

Work  had  just  eoinmenced  here,  only  one  trench  having  been 
opened. 

Output. 

IIKH*        ...     d,i  ton  nhipiied  by  Higgle. 

Orb-bodiefi. 

Tlie  ore-body  beinj;  opened  up  is  9  to  12  in.  wide  and  carries 
malachite,  chrysocolla,  dioptase  (t)  and  a  little  atacamite,  about  1  ton 
of  such  ore  being  paddocked.  The  country  rock  near  the  ore-body  is 
a  lilocky  schist,  alnioKt  free  from  quartz  veins.  Some  radiating  black 
tourmaline  was  found  in  tho  altered  sedimeutaries  ^  ch.  south  of  the 
cut. 

About  15  ch.  south-east  of  the  Weka  workings  there  is  a  out 
along  a  crush-zone  running  north  30"  west,  in  very  ferruginous  and 
rather  siliceous  copi>er-bearing  material. 


WHITE   OXIDE   aBOUF. 

The  White  Oxide  appears  to  be  on  the  continuation  of  the  Specu- 
lation and  Uob  Roy  crush-zone,  the  Newcastle  being  on  a  parallel 
zone  to  the  south. 

White  Oxide  (M.C.  282). 

Mgr.,  Ford. 

Location,  Etc. 

The  claim  is  ^  mile  weet-north-west  of  the  Newcastle. 

It  embraces  two  men's  ground — 400  ft.   x  350  ft. 

The  shaft,  in  process  of  sinking,  is  now  20  ft.  deep  (October, 
1906). 

Orh-bodt. 

The  strike  of  the  ore-body  is  east-south-eaat,  the  dip  being  1  in 
1  to  the  south-south-west,  and  it  is  therefore  believed  to  be  on  the 
Rob  Roy  crush-zone.  The  cupriferous  crop,  in  which  the  shaft  is 
sunk,  can  be  traced  to  a  large  blow  of  quartz  1^  ch.  to  the  west. 

A  formation  2  ft.  6  in.  wide,  with  well-defined  hanging-wall,  to 
bo  seen  in  the  shaft,  consists  of  altered  slate,  tile-ore,  malachite  and 
a  little  quartz.  The  firsts  bagged  amount  to  i^  tons  and  are  expected 
to  yield  30%  copper,  while  the  2  J  tons  seconds  should  yield  10%. 

The  dark  crystalline  rocks,  in  the  vicinity  of  the  shaft,  have  the 
appearance  of  certain  intermediate  eruptives,  but,  until  a  micros- 
copic examination  has  been  made,  the  country  is  to  be  considered 
of  sedimentary  origin,  though  highly  metamorphosed. 
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Speculation  (M.L.  527). 

Mgr.,  Miller. 

Location,  Etc. 

The  Speculation  lies  about  ^  mile  west-south-west  of  the  Rob 
Hoy  and  the  same  distance  south-east  of  the  Eva. 

The  area  is  10  ac.    It  was  not  inspected  by  me. 

Orb-bodt. 
The  Speculation  is  on  the  Kob  Roy  zone. 

Rob  Roy  (M.L.  292). 

Mgr.,  Sleight. 
Location,  Etc. 
This  lease  is  a  little  over  J  mile  south-east  of  the  Jessie. 
Its  area  is  5  ao. 
Only  one  shallow  shaft  has  been  sunk. 

Output. 

1904        ...    22  tons  ore  shipped,  carrying  30  %  copper  (source  doubtful). 

Ore-bodt. 

A  quartz  and  schist  zone  strikes  east  30"  north  as  on  the  Eva 
^south). 

Newcastle  (M.L.  595). 
Mgr.,  Harvey. 
Location,  Etc. 

The  Newcastle  lies  about  2  miles  south-east-by-south  of  the  blast 
iumace  cm  Mount  Start  and  10  ch.  west  of  the  Boulia  road. 

The  area  is  10  ac. 

Only  one  or  two  potholes  have  been  opened  here. 

Orb-bodt. 

The  crop  is  schist  and  quartz,  with  patches  carrying  malachite, 
presumably  on  a  shear-zone  striking  eastrsouth-east,  and  the  same  as 
that  being  tested  on  the  AVhite  Oxide.    Very  little  ore  is  visible  here. 


ALICE   GROUP. 

The  Alice,  Deadlock,  Iron  Duke  and  Mount  Surprise  are  included 
in  one  group  for  convenience  in  describing,  though  they  have  no 
^{^larcnt  connection. 

X 
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Alice  (MX.  717). 
Mgr.,  F.  H.  Green. 

Location,  Etc. 

The  Alice  lies  1  mile  south  40°  east  from  the  Hob  Roy,  and  1  mile 
east  of  the  Boulia  road,  Ih  miles  ncMrth-east  of  the  Duck  Creek  cross- 
ing. 

The  area  is  20  ac.  When  visited  the  ground  was  held  as  an 
extended  claim  (M.C.  73) — one  man's  ground.  It  was  first  taken  up 
30  years  ago  as  a  mineral  selection. 

Dbvblopmknt. 

The  workings  comprise:  two  opencuts,  one  in  the  south-western 
corner  being  10  ft.  long,  5  ft.  wide  and  in  parts  8  ft.  deep,  the  other, 
in  the  north-western  comer,  being  15  ft.  by  10  ft.  and  4  ft.  deep;  & 
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trench  (No.  2),  25  ft.  north-east  of  the  southern  opencut;  and  four  pot- 
liolos ;  No.  1,  about  20  ft.  east  of  the  southern  opencut ;  No.  2,  9  ft. 
deep  a  few  feet  to  the  north  of  the  out;  No.  3,  6  ft.  deep  x  10  ft- 
long  1  ch.  to  the  north,  and  No.  4,  2  ft.  deep,  1^  oh.  beyond. 


Output. 

19  shipped  by  Grepn  (source  douhtful). 


The  Wardens  have  alao  recorded  the  foUowiog  shipments  from 
the  adjacent  Rainbow  claim : 


Ore-bodies. 
The  ^eater  part  of  the  Alice  is  underlain  by  a  flatly  undulating 
body  of  quartz,  only  the  uppermost  parts  of  the  anticlines  reaching 
the  surface.  The  underlying  rock  is  a  soft  grey  decomposed  slate, 
the  overlying  rock,  to  which  the  quartz  is  often  "  frozen,"  being 
kaolinised  schist  with  a  coarsely  fibrous  structure,  as  in  some  speci- 
mens of  petrified  wood. 


— 8BCTIOS  IX  END  OP  XO.   2  TRBXCH,  ALICE 

^cofe:  1ft.  to  an  inch. 
ut  I  S.  Qtiartn. 


In  the  southern  opencut  the  quartz  body  is  almost  horizontal, 
dipping  flatly  (^  in  1  h.)  east,  north  and  north-west,  wherefore  the 
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body  appears  much  larger  tban  is  actually  the  case.  Bunches  of 
gossan,  tilen^re,  malachite  and  chrysocolla — ^the  last  two  filling 
in  a  siliceous  skeleton,  and  the  malachite  also  in  radiating  maases, 
up  to  3  in.  in  diameter,  encrusted  by  a  thin  film  of  secondary  silica 
or  by  chrysocolla — are  scattered  irregularly,  through  the  quartz,  more 
especially  about  2  ft.  under  the  hanging-wall.  The  whole  width  would 
average  less  than  2%  copper,  but  it  should  be  possible  to  work  the 
malachite-bearing  bands  apart  from  the  quartz,  which  was  first  worked 
for  gold,  specks  of  the  metal  being  often  seen  in  breaking  up  the 
stone.  There  are  2  tons  oi  firsts,  containing  40%  copper,  ready  for 
shipment,  besides  1  ton  of  seconds,  containing  30%;  and  3  tons  of 
very  siliceous  thirds,  containing  10%  copper. 

Trench  No.  2  exposes  a  12  in.  quartz  vein,  which  cuts  across  the 
strata  and  yet  does  not  reach  the  surface,  being  evidently  a  spur  from 
the  main  body.    (Fig.  19.) 

A  4  ft.  vein  and  spur,  with  ill-defined  walls  dipping  3  in  1  h.  to 
the  west,  are  exposed  in  No.  3  hole.  One  quarter  of  this  is  cellular 
gossan,  with  a  fair  staining  of  malachite  and  chrysocolla,  and  the 
remainder  is  quartz.  This  is  one  of  the  best  faces  seen  in  the  district, 
and  some  very  good  ore  is  said  to  have  been  raised. 

The  northern  opencut  shows  6  ft.  quartz  and  cellular  gossan. 
The  hanging-wall  country  is  very  micaceous  and  gossany,  with  mala- 
chite near  the  surface.  Some  good  ore  has  been  also  obtained  on  the 
footwall.  This  crop  is  well  worth  sinking  on,  because  of  the  cellular 
gossan,  which  is  likely  to  give  place  to  copper-bearing  pyrite  in  depth. 
About  li  ton  of  36%  ore  has  been  shipped  from  here. 

Deadlock  (M.L.  542). 

Mgr.,  Allis. 
Location,  Etc. 

The  Deadlock  lies  about  IJ  mile  south-east  of  the  Eva,  and  J 
mile  west  of  the  Boulia  road. 

The  area  is  10  ac.    It  was  deserted  when  visited  in  October  last. 

Dbvblopmbnt. 

The  main  slmft  is  30  ft.  deep  and  inaccessible;  the  only  other 
workings  are  potholes,  30  ft.  east  and  30  ft.  west  of  the  shaft. 

Output. 

Total        ...    30  tons  8hipi>ed— 30  %  copper. 

ORB-BOniBS. 

Quartz  and  quartzite,  with  occasional  bunches  of  ore,  form  a 
blow,  a  chain  long  and  8  ft.  wide,  just  to  the  east  of  the  workings. 
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Quartz  crystals,  up  to  3  in.  across,  with  some  secoDdary  jasper, 
line  a  central  cavity  in  the  blow.  Malachite-bearing  gossan  appears 
at  the  eastern  end  of  this  crop,  but  has  not  yet  been  broken  into. 

The  potholes  expose  formation  similar  to,  but  poor.er  than,  that 
in  the  shaft,  where  it  is  3  ft.  wide  and  dips  5  in  1  h.  to  the  south,  the 
strike  being  east  and  west.  The  formation  comprises  schist  and 
quartz,  with  malachite  and  tile-ore,  and  this  material  practically 
forms  the  whole  of  the  dump.  It  should  not  be  a  difficult  matter  to 
raise  the  copper  content  in  this  to  15%  by  picking  out  barren  quartz. 
The  seconds  at  grass  amount  to  10  tons  and  should  yield  20%  copper. 

Mount  Surprise  (M.L.  301). 

Mgr.,  King. 

Location,  Etc. 

Mount  Surprise  lies  f  mile  south-south-east  of  the  Alice,  1  mile 
east  of  the  Boulia  road  and  3f  miles  south-east  of  the  blast  furnace  on 
Mount  Start. 

The  area  is  10  ac.    Deserted  in  October. 

No  work  has  yet  been  done  here.  The  zone  could  easily  be 
proved  by  adits,  but  does  not  appear  to  be  worth  it. 

Ork-bodibs. 

There  is  here  a  north-east  and  south-west  striking  crush-zone, 
somewhat  similar  to  the  Tharsis,  vertical  lenses  of  quartz  and 
occasional  patches  of  malachite-bearing  rock  occurring  in  schist  over 
a  width  of  30  ft.  The  strike  is  north-east  and  south-west.  The 
siliceous  nature  of  the  crop  has  enabled  it  to  more  successfully  resist 
denudation  than  the  surrounding  country,  and  it  consequently  now 
rises  some  50  ft.  above  the  general  level  of  the  plain. 

Iron  Duke  (M.L.  ?). 
Mgr.,  Orchard. 
Location,  Etc. 
The  Iron  Duke  is  about  J  mile  weet  of  Mount  Surprise. 
The  area  is  (])  ac.     The  ground  had  only  just  been  pegged  out 
when  visited,  and  the  lease  application  had  not  yet  been  granted. 
Two  potholes  have  been  opened,  30  ft.  apart. 

Output. 

Total        ...    3  tons  shipped  by  Brady  (fide  Mr.  Ford). 

Ore-bodies. 

The  north-eastern  hole  exposes  a  gossany  formation  6  in.  to  2  ft. 
wide,  dipping  70°  to  the  south-west. 

The  south-western  hole  is  at  the  intersection  of  spurs  from  the 
north-east    and    west   with   a   north-west   striking   vein   of    quartz. 


166 

There  is  also  a  formation,  3  ft  wide,  in  which  are  lumps  of  calcite 
and  copper  ore,  together  with  much  cellular  goesan.  This  is  w<Hrth' 
sinking  on.  The  i  ton  of  firsts  at  grass  should  yield  30%  oc^per. 
The  i  ton  of  seconds  contains  a  chalcopjrite  mosaic  in  limooite 
cementing  fragments  of  crystalline  quartz,  the  oxidised  copper  having 
cryRtalliscd  in  cavities  as  malachite. 

A  third  crop,  1  ch.  to  the  south-west,  shows  5  to  6  ft.  of  quartz 
with  Ronie  grmsaii,  but  it  has  not  yet  l>een  broken  into.  Its  general 
strike  is  north-west  and  south-east,  but  there  are  several  slight  bends. 

TIuTe  is,  \  cli.  to  the  south-west  of  tlie  last,  a  fourth  parallel  crop, 
on  which  no  work  has  l)e©n  done. 


TAMBOURINE   GROUP. 

The  Tambourine  Group  lies  midway  l)etween  the  Duck  Creek 
and  Corella  Groujis,  and,  being  on  Duck  Creek  waters,  is  included 
witli  tlie  former.  The  ore-bodies  seen  are  uniniiK>rtant  in  size,  and, 
occurriiifi:  on  lH?dding  pLines,  are  not  })romi8ing,  but  their  association 
with  the  boro-silicate  tourmaline  is  to  be  noted  as  being  indicative  of 
a  deep-seated  origin. 

Tambourine  (R.C.  286). 
Mgr.,  Brockett. 
Location,  Etc. 

TIio  Tambourine  is  located  on  one  of  the  head  branches  of  Duck 
Creek,  2G  miles  south-west  of  Cloncurry  and  3  miles  north  of  the 
Duck  CrtH>k-Corella  road.  It  is  in  low  open  rolling  country  just  to  the 
south  of  a  precipitous  range. 

Its  area  is  80  ac. 

Development. 

One  shaft  has  been  sunk  near  the  centre  of  the  claim  to  a  depth 
of  20  ft.,  but,  being  in  the  creek  bed,  was  full  of  water  when  visited. 
Only  one  other  pothole,  a  few  feet  deep,  has  been  opened  on  the  out- 
crop. 

Output. 

1\)(H)        ...     8  tons  shi]>]>ed. 
OuE-BOniES. 

Several  lines  of  crop  have  been  found  on  the  claim,  but  only  that 
proved  by  the  shaft  is  of  any  economic  importance.  This  comprises 
isolated  bunches  of  ore  in  marl-bearing  schists  and  highly  altered 
slates,  the  ore  consisting,  as  proved  in  the  pothole,  of  schist  and  black 
quartz  stained  more  or  less  by  malachite.  The  general  strike  is 
north  36°  east,  which  appears  to  be  that  of  the  country  rock. 

The  shaft  is  on  an  18  in.  crop  of  gossan,  and  chalcopyrite,  chalco- 
cite  and  pyrite  were  met  towards  the  bottom.     The  firsts  shipped 
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included  25  bags  of  malachite  in  fine  radiating  nodular  masses,  free  of 
visible  impurity  except  silica,  which  has  been  deposited  as  thin  coats 
round  the  nodules.  The  3  tons  of  seconds  at  grass  probably  carry  10% 
copper,  and  consist  in  great  part  of  cellular  siliceous  gossan  in  which 
can  be  distinguished  casts  of  the  original  pyrite.  Secondary  silica 
is  present  in  some  quantity  with  chrysocolla,  and  both  malachite  and 
azurite  are  to  be  seen.  The  gossan  cannot  be  followed  for  many  yards 
and  most  of  the  copper  is  therefore  probably  limited  to  the  one  shoot, 
quartz  with  little  copper  occurring  on  the  line  to  the  south-west.  The 
-association  of  tourmaline  (schorl)  with  this  quartz  is  interesting  as 
it  is  indicative  of  pneumatolysis  having  played  some  part  in  the 
genesis  of  the  ore-body.  (Cf.  the  Weka  at  Duck  Creek,  etc.)  Near 
the  centre  of  the  southern  line  of  the  lease  there  are  numerous  patches 
of  quartz  stained  by  malachite  and  containing  limonite  and  tourma- 
line, the  countiy  liere  being  a  jointed  micaceous  slate.  Between  the 
main  line  and  these  outcrops  many  bunches  of  quartz  have  been 
located  on  the  bedding  planes  of  the  country  rock. 

Tambourine  South  (ML.  536). 

Mgr.,  Brockett. 

Location,  Etc. 

This  adjoins  the  Tambourine  claim  on  the  south-west. 

Its  area  is  10  ac. 

No  work  has  been  done  on  this  lease,  and  it  is  likely  to  be  sur* 
rendered,  as  no  indications  of  ore-bodies  have  been  found  on  it. 

Banjo  (M.L.  590). 

Mgr.,  Smith. 

Location,  Ejtc. 

The  Banjo  is  located  on  the  northern  side  of  a  ravine,  in  the 
range  ^  mile  north  of  the  Tambourine. 
Its  area  is  5  ac. 

Development. 

Two  shafts  have  been  opened  in  the  north-western  part  of  the 
lease.  The  lower  shaft  is  20  ft.  deep,  and  the  upper,  which  is  25  ft. 
to  the  east,  is  10  ft.  deep. 

Output. 

1906        ...     16  tons  ore  shipped. 

Orb-bodies. 

Two  parallel  ore-bodies,  20  ft.  apart,  have  been  exposed  here, 
with  a  north-east  strike  and  a  steep  dip  to  the  south-east.  The 
country  rock  is  schist  and  slate,  the  general  strike  of  which  in  the 
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range  to  the  north  is  north-east  and  south-west^  the  apparent  dip  of 
the  schists  l)eing  to  the  north-west,  while  that  of  the  slates  is  to  the 
south-east.  This  is  presumably  due  to  induced  deavage^  but  may  be 
accounted  for  in  some  degree  by  folding. 

At  the  lower  shaft  slates  exhibit  a  north-and-south  cleavage,  and 
the  ore-bodies;  conseiiuently  give  a  false  impression  of  being  on  a 
true  fissure,  although  the  walls  are  not  well  defined.  Near  the  surface 
only  G  in.  of  quartz  and  ferruginous  kaolinised  slate  can  now  be  seen, 
but  chrysocolla  was  found  in  some  quantity  in  the  upper  part  of  the- 
filiaft  in  one  specimen  obtained,  replacing  fibrous  malaohite  and 
retaining  its  .structure;  and  pyrite  and  chaloocite-veined  chalcopyrite 
aro  showing  in  the  bottom,  where  the  lode  is  nearly  a  foot  wide.  The 
richly  cupriferous  shoot  is  evidently  not  more  than  5  ft.  in  I^igth. 
The  fii-sts  bagged  from  this  sliaft  amomited  to  10  tons,  and  the  seconds 
to  2  tonfl.  The  former  included  malachite,  chrysocolla,  and  glance- 
impregnated  chalcopyrite,  and  the  latter  carried  5%  copper  chiefly  as 
chrysocolla. 

TIio  upper  shaft  exposes  a  vein  of  copper  ore,  ^  in.  to  3  in.  wide,. 
between  jointed  chloritic  schist  on  the  north-west  and  ferruginous 
quartzite  on  the  soutli-east,  the  latter  probably  an  original  bed.  On 
the  northern  side  of  tlie  shaft  the  vein  pinches  to  1  in.  (chiefly  chryso- 
colla), but  there  is  said  to  be  «3  in.  width  of  ore  below  the  mullock  in 
the  shaft  bottom.  The  firsts,  of  which  6  tons  have  been  shipped,  carry 
very  finely  divided  native  copper  in  tile-ore.  About  1  ton  of  seconds — 
siliceous  limonite  with  chrysocolla  malachite  and  dioptase  (1) — are 
at  grass  and  are  believed  to  carry  over  10%  copper. 
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SLATY   CREEK. 

The  ore-bodies  seen  within  the  catchment  area  of  Slaty  Creek 
above  the  Gorge  Hotel  are,  with  one  or  two  exceptions,  characterised 
by  an  east  and  west  strike.  The  country  is  highly  metamorphosed 
and  the  quartz,  limestone  and  copper  ore-bodies  are  typically  lenticu- 
lar in  form,  being  especially  well  developed  on  the  flat  country  west 
of  the  Two-Mile  well,  which  is  itself  sunk  in  highly  altered  slate  veined 
with  quartz  and  calcite.  The  limestones  may  be  organically  derived 
and  therefore  original  strata,  or  may,  like  the  quartz,  have  segre- 
gated during  the  progress  of  the  metamorphisni.  The  copper  ore& 
may  also  in  part  have  been  concentrated  from  originally  cupriferous 
country,  but  the  pneumatolytic  mineral,  tourmaline,  found  on  McEvoy'ft 
claim  with  bismutite,  points  to  another  source — i.e.,  a  deep-seated 
igneous  magma.  As  bearing  on  the  general  geology  of  the  Slaty 
Creek,  a  note  should  be  made  of  the  crystallisation  of  quartz  in  ferro- 
calcite,  almost  as  in  graphic  granite,  about  i  mile  south  of  the  Bril- 
liant, somewhat  similar  to  the  occurrence  at  Mount  Wheeler.  Somo 
trenching  has  been  done  here,  revealing  the  presence  of  a  little  copper 
ore. 

At  the  smelter  site,  to  the  east  of  the  Gorge  Hotel,  schists  and 

highly  altered  saccharoidal  limestones  are  to  be  seen  striking  north 

and  south.     The  schists  have  lenticular  veins  of  quartz  developed  in 

them,  and  the  same  mineral  occurs  crystallised  with  ferro-calcite  and 

ilmenite. 

The  ranges,  which  have  a  general  north  and  south  alignment,. 

are,  in  great  part,  built  of  quartzite  and  gossan.  On  the  western 
■ide  of  the  range,  about  1  mile  south  of  the  Hotel,  much  manganese 
dioxide  is  developed  in  slate,  striking  north-north-west,  but  exhibiting^ 
a  well  marked  slaty  cleavage  running  north-north-east  and  dipping 
east-south-east.  Again,  about  \  mile  south-west  of  the  Hotel,  is  to  be 
seen  a  well  marked  west-north-west  crop  of  black  siliceous  rock,  con- 
taining scattered  crystals  of  pyrite  and  magnetite. 

As  mentioned  under  topography,  this  is  one  of  the  best  localities 
in  which  to  note  the  progress  of  the  reduction  of  the  old  Cloncurry 
*peneplain.  Not  only  can  the  former  coextension  of  the  mesas  and 
flat  topped  ridgee  be  imagined,  but  the  general  elevation  of  the- 
conical  hills  and  hogbacks  is  noticeably  similar.  The  conical  hills 
further  form  groups,  and  are  plainly  due  to  the  dissection  of  mesas  or 
ridges. 

A  number  of  claims  on  Slaty  Creek  could  not  be  seen  owing  to- 
general  ignorance  as  to  their  exact  location. 


ITO 

Output. 

The  total  output  for  the  years  1903,  1904,  1905,  and  1906  is  323 
tons  of  ore  of  an  average  tenor  of  30%  cq^per. 

TIMBEBOO   GROUP. 

Tho  Timheroo  group  includes  holdings  in  the  vicinity  of  the  old 
Mount  Mindo  Freehold,  lying  Iwtween  Slaty  Creek  and  Mount  Sheave. 


Mount  Minde  (M.F.  2658). 
Location,  Aiiea,  Etc. 

This  freehold  is  situated  on  Friednian's  Creek,  a  branch  of  Slaty 
Oreek,  18  miles  80uth-we«t  of  Cloncurry.  It  is  'J  miles  by  road  from 
tho  Gorge  Hotel. 

Its  area  is  40  ac.    Deserted  at  time  of  visit. 

LlTERATUKB. 

(2)  Dr.  Jack  speaks  of  the  Mount  Minde  in  the  following  terms : — 

Tlui  iiortlunost  of  the  f<>p|XT  hnh'm  (StUction  No.  IX.)  it)  situattHl  on  the  west  side 
■of  th«  road,  aN)ut  20  niiles  from  tlu*  towimhip,  and  within  th<j  drainage  nrca  of  Shity 
Cntik,  a  largo  tributary  of  the  Clonourry.  It  is  a1)out  one  milt?  to  the  north  of  Mount 
Sheafff\  whoMt  poHition  is  given  on  the  map.  The  hlate  of  the  country  in  which  the 
hkie  (Kicurs  strikeH  WSW.  to  KNK.  Near  the  lode  is  a  mans  of  di<)rite.  Its  rehition 
to  the.  Hhite  is  nut  very  clear,  hut  it  is,  in  all  prol>ability,  intrusive,  and  may  1n> 
HUHpc<;ted  to  liave  influencfNl  the  production  of  the  cop])er  on).  The  prin('ii)al  hnle 
strikes  WNW.  to  £S£.  For  al)out  twenty  yards  it  Htands  seven  or  eight  fe«»t  alM)ve 
the  ground.  It  haH  a  (piartz  matrix,  with  great  ixxjkets  of  green  carbonate  of  copper, 
rod  oxide,  and  **tile  ore."  A  branch  lode  Htrikes  off  it  to  th«  south-ejist.  It  contains 
some  green  car1)onate,  whieli  I  should  estimate  to  contain  40  per  cvnt.  of  metallic 
•copper,  and  some  njd  oxide  mixed  with  silica,  which  I  should  reckon  30  jjer  cent.  on*. 
From  what  can  l>e  seen  at  the  surface,  I  should  nay  this  mine  is  capable  of  turning  out 
-a  larg(>  (junntity  of  iiayable  ore. 
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(8)  Mr.  Gibb  has  published  the  following  analysis  (Government 

Analyst) : — 

(r)  Rejected  from  bre  raised — 

Copper                  = 

18-9 

Silica 

10-3 

Iron  protoxide     — 

45-7 

Alumina               = 

5-3 

Lime                     = 

tr. 

Sulphur                = 

0-4 

• 

80-6 

Development. 

The  workings  include  one  trench  and  four  shafts,  which,  it  is 
understood,  were  put  down  during  IDOrt  by  a  tributer  (Purvis).  The 
northern  shaft,  within  4  ch.  of  the  northern  boundary  of  the  freehold, 
was  begun  10  ft.  north  of  a  crop,  and  is  vertical  for  20  ft.,  and  then 
underlies  northwards  for  10  ft.  The  southern  shaft,  21  ch.  to  the 
south-east,  is  20  ft.  deep,  and  10  ft.  east  of  it  is  the  eastern  shaft, 
which  is  30  ft.  deep,  and  connected  with  the  foniier  by  a  drive  at 
10  ft.  depth.  Tlie  westeni  shaft,  20  ft.  deep,  is  near  the  western 
boundary.  All  these  workings,  having  been  so  long  abandoned,  are 
inaccessible. 

Output. 

Aver.  38  % 

1904  ...        24  tons  (Purvis),  shipped,  averaging  38  J'  copper. 

1905  ...        79    „     (Allis). 

Total  ...      103 

Ore-bodies. 

Twe  separate  ore-bodies  have  here  been  worked,  the  northern 
striking  east-north-east  (and  dipping  northwards),  and  the  southern 
east-by-north  (and  vertical).  Contorted  but  generally  vertical  lenticu- 
larly  quartz-veined  schists  crop  on  the  hillocks  to  the  west,  and 
chloritic  schist  lias  been  thrown  out  of  the  soutliern  workings. 

The  cap  of  the  northern  ore-body,  where  exposed  over  a  length 
of  10  ft.  in  the  trench,  is  ban-en  quartz  and  dense  limonite,  up  to  4  ft. 
in  thickness,  but  pinching  to  1  ft.  at  the  western  end.  The  country 
here  is  epidotic  slate,  in  which  are  veins  of  muscovite  rock.  Nothing 
can  be  seen  in  the  shaft,  but  about  -J  ton  of  ore — limonite  with  a  little 
cuprite  and  malachite  and  some  chalcopyrite,  probably  running  15% 
copper — ^has  been  left  in  the  paddock.  A  greenish-white  hydro- 
mica  occurs  in  aggregates,  with  occasional  quartz  crystals  in  the 
oxidised  ore  here. 

In  the  southern  shaft,  a  body  of  cupriferous  gossan,  18  in.  wide, 
is  cut  out,  at  10  ft.  below  the  surface,  by  a  head,  dipping  45°  to  the 
south.  The  country  is  stained  by  malachite,  and  should  carry  2  to 
3%  copper  over  a  width  of  4  ft.  beneath  the  head,  which  ought  there- 
f(^e  to  be  followed  down.  The  drive  is  in  rich  but  siliceous  oxide 
And  carbonate. 
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The  eastern  Bhaft  also  exposes  18  in.  of  ore  (10%  copper) 
between  fairly  well  defined  walls.  Further  development  should  there- 
fore bo  undertaken  here. 

Tlie  western  shaft  is  on  the  line  of  strike  of  the  Resurgam  ore- 
body,  but  only  stains  of  copper  liave  been  found  in  it. 

A  large  vein  of  quartz  crops  in  the  north-western  part  of  the 
freehold,  and  if  continued  would  run  into  the  Timberoo  workings,. but 
within  10  ch.  of  them  it  ends  quite  abruptly  as  towards  the  west.  It 
stands  out  like  a  wall,  5  to  20  ft.  wide,  for  at  least  5  ch.  to  the  west 
10°  south  of  tlie  freehold,  and  some  fairly  rich  boulders  of  copper  ore 
there  lie  scattered  over  the  surface.  For  the  most  part,  however,  the 
crop  is  barren,  in  only  one  or  two  places  being  strongly  ferruginous 
and  slightly  cupriferous. 

Timberoo  (M.L.  716). 

Mgr.,  Matheson. 
Location",  Area,  Etc. 

The  Timberoo  adjoins  the  Mount  Mindo  freehold  on  the  north- 
oast. 

Its  area  is  20  ac.  Tliis  lease  has  been  taken  up  by  the  Will- 
cocks  Cloncuriy  Development  Syndicate,  to  include  the  workings  on 
surrendered  leases  Nos.  200  (surrounding  the  freehold)  and  263  (lying 
to  the  north-east)  previously  worked  by  Allis  and  party. 

Literature. 
(8)    Mr.    Gibbs     gives     the    following     analyses    (Government 
Analyst) :  — 


Left  in  n^ef — 

Selected  for  shipment— 

0)pi)er     

=     25-8 

Copi)er     

=    47-6 

Silica        

=     13-9 

Silica       

=      5-9 

Iron  protoxide 

=     30-3 

Iron  pn>toxide  ... 

=     16-2 

Alumina 

=      6-5 

Alumina 

-:      21 

Lime        

=     tr. 

Lime        

=     tr. 

Sulphur 

=      2-9 

Sulphur 

=      9-2 

79-4 


81-0 


Development. 

The  workings  comprise  two  potholes,   three  opencuts,  and  five 

shaftrt. 

One  of  the  potholes  lies  1  ch.  north  30°  west  from  the  main  shaft,. 

and  the  other  21  ch.  north  15°  east  of  the  same. 

One  opencut,  40  ft.  long,  is  at  the  western  shaft;  another,  20  ft. 

long  and  8  ft.  deep,  is  4  ch.  south  of  the  main  shaft;  and  the  third 

(contiimed  down  as  a  stope)  extends  20  ft.  west  and  20  ft.  east  from 

the  main  shaft  itself. 
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The  western  shaft  is  on  the  boundary,  about  5  ch.  from  the 
sorth-western  comer.    It  is  35  ft.  deep,  and  inaccessible. 


SXHuarfzdCossaff 


25 


40'  Level 


TIMBEROO 

Scah  of  Feet 
so 


fOO 
I 


The  main  whip  shaft  lies  3  ch.  to  the  east.  It  is  3  ft.  6  in.  by 
7  ft.  in  the  clear  and  54  ft.  deep,*  further  sinking  being  prevented 
by  influx  of  water — viz.,  1,400  gall,  per  hour.f  On  the  45-ft.  level 
crooked  drives  have  been  carried  45  ft.  eastwards  and  65  ft.  west- 
wards, and  the  ground  has  been  stoped  out  for  up  to  20  ft.  east  and 
from  12  to  20  ft.  west  of  the  shaft.  J 

Pettit's  three  old  shafts  lie  9  ch.  east^south-east  of  the  whip  shaft. 
Two  are  20  ft.  deep  and  \  ch.  apart;  and  the  third  is  25  ft.  deep  and 
lies  \  ch.  north-east  of  the  first. 

The  mine  had  been  idle  for  some  time,  but  three  men  arrived 
on  the  day  of  my  visit  to  begin  work. 


1904 
1905 
1900 


Output. 

78  tons  carrying  30%  copper 

24    „  „        50% 

24 


»» 


»» 


51°^ 


»» 


Total  ...      126 


»» 


Ores-bodies. 

There  would  appear  to  be  at  least  three  parallel  lines  here,  along 
which  ore-bodies  liave  been  located  at  intervals.  These  lines  have  a 
generally  east^north-east  strike  in  l)oth  the  Mount  Minde  freehold  and 

*  The  Warden  rei)orted  it  to  >)e  90  ft.  deep  in  Jan.,  1907. 

t  Thifl  increased  to  3,000  gall,  per  lir.  at  C3  ft.  depth. 

:J:  A  winze  has  also  been  sunk  13  ft.  (16,3  07)  at  30  ft.  fnmi  the  shaft  in  th»^  western 
^drive  45  ft  level. 
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the  Timberoo  lease,  and  may  be  continuous  through  the  two,  though 
the  ore-bodiee  are  lenticular  and  limited  in  their  horizontal  extent^ 
and  those  in  separate  workings  appear  to  have  no  oonnection. 

The  occurrence  of  diorite  to  the  east  of  the  lease  is  to  be  noted^ 
and  the  crops  of  haematite  in  the  same  locality  are  of  importance  as 
evidence  that  the  copper  deposits  are  due  to  regional  metamorphism. 

The  main  shaft  itself,  being  timbered,  reveals  nothing  as  to  the^ 
nature  of  the  ore-body.* 

Since  my  visit  a  pump  has  been  installed  and  sinking  resumed^ 
and  from  the  manager's  reports  it  is  learnt  that  at  63  ft.  from  the 
surface  the  ore-body  became  confused  and  irregular,  that  from  67  to 
72  ft.  there  was  no  defined  lode,  and  that  ''at  73  ft.  from  the  surface 
the  vein  of  pyritous  ore  passed  into  the  hanging-wall  side  of  shafts 
dipping  too  flat  to  follow  economically."  Sinking  was  then  in  dilori- 
tic  schist,  and  levels  were  to  be  opened  at  100  ft.  from  the  surface. 
The  water  raised  contained  free  sulphuric  acid  as  well  as  copper; 
but  the  manager  told  me  later  that,  in  the  shaft  below  the  40-ft. 
level,  there  is  a  fine  body  of  glance,  3  ft.  wide,  and  that  the  last  12  ft. 
of  sinking  produced  27  tons  of  ore,  carrying  50%  copper,  and  3  tons 
of  seconds,  carrying  20%.  Tlie  drives  afford  an  instructive 
section.  In  the  eastern  drive  only  one  small  buuch  of  ore  is  visible, 
and  the  end  is  in  chloritic  slate ;  but  the  parallel  slickensided  partings 
of  a  shear-zone  have  been  followed  in  the  western  drive  to  the  west- 
north-west,  west,  and  then  south-west — ^any  dip  which  does  exist 
being  to  the  south.  On  most  of  these  from  1  to  6  in.  of  gossan  is 
found,  and  every  now  and  then  a  bunch,  up  to  18  in.  wide,  of  high, 
grade  chalcocite.  Sometimes  the  parting  dies  out,  and  the  gossan 
is  then  found  to  continue  on  an  adjacent  one.  The  whole  is  promis- 
ing for  permanence  in  depth,  but  no  considerable  body  of  ore  has  yet 
been  proved.  Owing  to  the  drive  having  been  half-filled  with 
mullock,  the  floor  cannot  be  seen.f  The  ore  at  grass  ready  for 
bagging  is  tile  ore,  chalcocite-chalcopyrite,  chalcocito-bornite,  and 
pyrite;  and  there  is  about  1  ton  of  rich  oxide  bagged.  This  is  the 
only  mine  in  the  district  at  which  bornite  was  noticed.  Another 
unique  occurrence  is  that  of  crystal  aggregates;  of  a  form  of  light-green 
hydro-mica  in  the  gossaii.  The  crystals  are  sometimes  ^  in.  in 
diameter,  and  the  laminae,  which  are  easily  separated,  are  slightly 
elastic. 


*  Tho  Warden  reported  3  ft.  jf^ance  at  35-ft.  level  (2/2/05),  and  later  tliat  27  tons  of 
50  %  ore  had  been  obtained  in  sinking  from  29  ft.  to  54  ft.  (0/1/06). 

t  The  manager,  in  his  report  (5  May,  1900),  refers  to  "the  solid  ore-btxly  riainf* 
to  the  bottom  of  the  level,  thence  merging  into  gossan,  containing  nodules  of  copper 
glance,"  and  further  states  that  in  driving  from  50  ft.  to  (>2  f t.  1  ton  of  45%  ore  was 
obtained,  while  8  tons  of  50%  ore  were  produced  in  driving  from  30  ft.  to  05  ft. 
Underhand  stoping  has  been  carried  out  rx)low  the  45-ft.  level— 0  tons  of  50%  ore 
being  culled  for  the  first  fortnight.  In  the  winze  l)elow  the  45-ft.  level,  at  0  ft. 
depth,  the  "pyritous  ore-body"  was  3  ft.  wide,  and  assayed  40%  copper  ;  at  9  ft.  depth, 
tho  ore-body,  4  ft.  6  in.  wide,  bulked  42%  copper,  and  10  tons  of  50%  ore  had  been 
raised,  while  10  tons  of  high  grade  ore  were  obtained  in  sinking  the  last  4  ft. 
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The  western  shaft  and  opencut  seem  to  be  on  a  separate  lens  to 
either  the  Mount  Minde  or  Timberoo  main  shafts.  The  shaft  was 
opened  on  15  in.  cupriferous  gossan  running  vertically  east  10°  south, 
and  pinching  in  the  western  end  of  the  opencut  to  6  in.  The  country 
rock  is  horneblendic  schist  and  slate,  that  on  the  tip  containing  quite 
5%  of  white,  sintery  lime.  There  is  10  tons  of  ore  at  grass, 
probably  containing  10%  copper  (as  malachite). 

Some  very  fair  ore  has  been  raised  from  the  southern  opencut,^ 
and  the  3  tons  of  seconds  at  grass — malachite  and  tile  ore  in  limonite 
— should  yield  20%  copper. 

The  pothole  to  the  north-west  of  the  main  shaft  exposes  a  vein 
of  quartz  dipping  80°  to  the  south  30°  west,  in  chloritic  schist.  The 
quartz  is  mostly  barren,  but  some  bunches  of  malachite  and  tile  ore 
in  limonite  have  been  broken  into. 

In  the  eastern  pothole  a  vein,  2  to  6  in.  thick,  of  gossan,  with 
some  tile  ore  and  carbonate,  has  been  found. 

Pettit's  workings  are  on  small  lenticular  bodies  in  quartz,  and,, 
from  surface  indications,  are  not  worth  much  attention. 

The  south-western  shaft  is  on  a  blow  of  quartz  striking  east-north- 
ecust  and  vertical  or  underlying  very  steeply  to  the  south.  The  quartz 
is  2  ft.  6  in.  wide  at  the  surface,  and  increases  to  4  ft.  in  width 
within  5  ft.  of  the  surface.  Only  the  faintest  stains  of  copper  can  be 
seen. 

Pettit's  south-eastern  shaft  was  sunk  in  altered  speckled  rock 
5  ft.  south  of  the  same  crop,  where  it  is  slightly  cupriferous.  Several 
large  blocks  of  calcite  were  raised,  the  mineral  presumably  being^ 
associated  with  the  quartz. 

In  Pettit's  northern  shaft  a  lens  of  quartz  10  ft.  long  strikes  east- 
north-east,  and  at  the  surface  is  1 2  in.  wide,  l)ut  pinches  downwards. 
Some  dense  limonite,  with  a  small  percentage  of  malachite,  must  have 
come  from  the  lower  part  of  the  shaft,  and  it  is  understood  that  some 
ore  has  been  shipped  from  here. 

Eesurgam  (M.L.  399). 

Mgr.,  Pettit. 

Location,  Abea,  Etc. 

The  Resurgam  adjoins  the  Mount  Minde  Freehold  on  the  west. 
Its  area  is  3  ac.     This  appears  to  be  the  Duiffer  claim. 

Literature. 

(8)  Mr.  Gibb  gives  the  following  analyses  (Government  Analyst) :  — 

(s)  Selected  for  shipment — 


(r)  Rejected  (three-fourths)  from  ore 
raised — 

Copper     =  12-6 

Silica       ...        ...  =  51-3 

Iron  protoxide  ...  =  15 "3 

Alumina =  70 

Lime        =  9*2 

Sulphur =  0-5 

95-9 


Copper    =  31*5 

Sihca       ...        ...  =  18*4 

Iron  jjrotoxide  ...  =  20*4 

Alumina =      1'5 

Lime        ...        ...  =      tr. 

71*8. 


17(! 

llBVELOrilEST. 

Muc-ii  tiviii'liiiitr  li:iN  liven  done,  for  no  result,  to  tl)e  vest  of  the  - 
main  workiii^rK.  wliere  there  are  two  sliafti :  one,  4B  ft.  deep,  lyiiig 
L'  ih.  Boutii-wi.'st  of  tlie  iKirtli-eastern  corner,  reaching  water-level ;  and 
Aiiutlior  ;i:i  ft.  dt!e)>,  L'5  ft.  west- nftutli- west  of  the  above.  Tlie  ground 
between  the  two  shafts  Ima  lieeii  stopcd  out.  There  was  one  man  on 
tho  prouiid  at  the  time  of  my  vifiit,  hut  little  work  has  been  done 
'during  the  last  twelve  months. 

Output. 

100  tuns  fnini  i'>  ft.  «hafl.  nviT,  ST.  to  .%i°i  w.piwr  (fUf  Mr.  PettlH. 
11104         ...  51  t..ns(I>utriT) 

T.itiil         1.->1  t.it.s. 


Fio.  20  (twice  natural  sizb). — bxriciied  ore,  besurgam. 
1.  Chateopiiritt  3.  Chaleoeite. 

'■i.  Limonitc 


OnB-noDiKS. 

The  eaRtcm  and  southern  alitifts  are  on  a  formation,  running  east- 
north-east  in  highly  altered  chloritic  slates.  The  fornmr  was  sunk  on  a 
rich  shoot.  4  ft.  iride,  tho  copper  ore  boin^  in  layers  2  ft.  thick  sepa- 
rated by  sinter  (locally  considered  a  very  good  sign  for  tho  finding  of 
rich  ore),  and  ill-definod  from  the  countiy.  It  w  asserted  that  100  tons 
of  'i\i%  ore  have  been  rniRcd  frotii  this  shaft,  but  very  little  ore, 
«:xcept  some  patches  of  leached  elm kt^y rite,  can  now  Iw  seen.  The 
oro  lias  been  broken  down  for  10  ft.  east  of  the  shaft,  where  ilonso 
brown  siliceous  liiiionite  occurs  at  the  surface. 

Ilalf-wtiy  liotwuen  tho  two  shafts  a  tongue  of  countiy  tomes  in, 
and  a  brntnh  of  the  ore-body  running  off  to  the  west  lias  been  stoped 
out  for  15  ft 
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In  the  southern  shaft  lumps  of  glance  have  been  found  irregularly 
-scattered  through  a  limy  formation  over  a  width  of  6  ft.  north  of  the 
shaft,  but  the  present  faces  are  barren.  One  specimen  obtained  shows 
plainly  the  alteration  of  chalcopyrite  into  limonite  and  glance.  The 
chalcopyrito  appears  to  liave  cracked  in  all  directions,  allowing  of  the 
formation  of  thin  films  of  limonite,  and  subsequently  the  isolated 
particles  of  chalcopyrite  have  been  replaced  by  chalcocite  to  a  greater 
or  less  extent.    (See  Fig.  20.) 

Cecil  (MX.  400) 

Mgr.,  Lobeston. 

LocATiox,  Area,  Etc. 

The  Cecil  is  ^  mile  weet-south-west  of  the  Mount  Minde. 

Its  area  is  5  ac.     Not  visited. 

One  shaft  is  shown  on  sun^eyor's  plan. 

Marguerite  (M.C.  151). 

Mgr.,  Grenier. 
Location,  Abea,  Etc. 

The  Marguerite  lies  about  1  mile  south  of  the  Mount  Minde  free- 
hold. 

Its  area  is  200  ft.   x   350  ft.     Apparently  abandoned. 

Development. 
The  main  workings,  at  the  northern  end,  comprise  three  shafts 
and  a  pothole,  the  last  being  at  the  extreme  north  and  only  10  ft.  deep. 
A  shaft,  10  ft.  to  the  south  of  the  pothole,  is  25  ft.  deep  (inaccessible) ; 
20  ft.  beyond  is  the  main  shaft,  35  ft.  deep ;  and  another  25  ft.  deep, 
and  inaccessible,  lies  10  ft.  further  south.  To  the  south  outside  of  the 
claim  and  5  cli.  distant  is  a  trench,  and  21-  cli.  bevond  it  is  a  hole,  5  ft. 
deep,  1  ch.  south-south-east  of  which  is  a  10  ft.  shaft. 
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Output. 


VMU        ...  3^  tons  ((vronier),  shipiMHl 

W        ...  H\    „     (       „       ). 


»» 


Tntal  12      „ 

OllB-BODIBS. 

There  are  hero  three  detached  outcrops,  which,  though  lying  on  a 
north  and  south  line,  are  parallel  and  probably  on  distinct  zones, 
strikiiipr  north  5^  east,  and  dippinpf  10  in  1  h.  to  the  west. 

The  crop  at  the  main  shaft  consists  of  bunches  of  cellular  gossan, 
6  in.  wide,  but  at  the  bottom  there  is  a  body  of  limonite,  16  in.  wide 
at  the  southern  end  and  6  in.  wide  at  the  northern,  with  walls  not 
slickensided  but  well  defined.  This  is  most  promising,  and  sinking 
should  be  continued. 

The  northern  shaft  is  in  chloritic  schist  country,  carrying  bunches 
of  40  to  50%  ore  associated  with  quartz  and  ferro-calcite,  both  of  which 
are  pierced  by  long  thin  needles  of  black  tourmaline. 

In  the  southern  shaft  much  black  calcite  was  met,  besides  which 
some  25%  ore  is  reported  to  have  been  shipped. 

The  5  ft.  hole  to  the  south  exposes  2  ft.  6  in.  of  cellular  bluish 
gossan — almost  certainly  leached  copper  ore — dipping  70°  to  the  west- 
north-west  in  laminated  country.  The  pothole  to  the  south  of  tbit*. 
proved  only  schists,  being  too  far  to  the  east,  but  the  trench  to  the 
north  si  lows  quartz  strongly  stained  by  malachite. 

^riiis  claim  is  on  the  line  of  strike  of  the  Brilliant  crop,  the  only 
other  striking  north  and  south  in  tlie  Slaty  Creek  catchment. 

Geology. 

The  north  and  south  strike  and  the  inter-crystallisation  of  tlie 
quartz  and  calcite  are  indicative  of  the  ore  bodies  occurring  in  origin- 
ally calcareous  sedimentary  beds,  now  tilted  into  a  vertical  position. 
The  occurrence  of  tounnaline  in  the  quartz  and  calcite  is  evidence  that 
during  the  metamorphism  pneumatolysis  took  place  owing  to  relief  of 
pressure.  Tlie  copper  ores  have  therefore  most  likely  been  derived  in 
this  case  from  deep-seated  igneous  rocks  in  process  of  cooling. 

Ida  (M.C.  179). 

Mgr.,  Dannes. 
LocATiox,  Ahra,  Etc. 

The  Ida  is  about  i  mile  weetrby-south  from  the  Two  Mile  well. 
Its  area  is  200  x  350  ft. — one  man's  ground. 
One  sliaft,  20  ft.  deep,  is  in  process  of  being  sunk. 

Output. 

3  Ions  Hliipped,  currjring  38  %  (Jidc  Mr.  Dannea). 
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Orb-bodt. 

The  shaft  was  sunk  on  calcite,  ferro-calcite,  and  limonite,  with 
occasional  small  bunches  of  chalcopyrite,  especially  on  the  eastern 
side  of  the  shaft.  The  ore-body,  which  in  the  shaft  is  2  ft.  thick  in 
one  place,  appears  to  pinch  out  in  the  sump.  It  strikes  east  10^ 
north,  dipping  80°  to  the  south.  The  coimtry  rook  is  clay  schist, 
the  footwall  being  much  indurated. 

IJimamed  (H.C.  ?). 
Mgr.,  McEvoy. 
Location,  Etc. 

This  abandoned  claim  is  about  ^  mile  west^outh-west  of  the 
Two  Mile  well  on  the  Gorge-Duck  Creek  road,  and  about  2  miles  east 
of  the  Moimt  Minde  freehold. 

Only  trenches  have  been  opened  here. 

Ore-bodibs. 
The  ore-bodies  here  are  of  little  economic  import,  but  the 
mineralogical  associations  are  most  interesting.  Chalcopyrite  has 
been  found  in  small  quantities  with  stains  of  malachite,  and  set  in  the 
former  are  crystals  of  qiiartz  pierced  by  radiating  needles  of  tourma^ 
line.  Mr.  McEvoy  here  found  one  small  patch — in  all  about  4  lb.  in 
weight — of  bismutite,  a  specimen  of  which  given  me  is  light-green 
in  colour,  is  coated  with  red  clayey  gossan,  and  encloses  crystals  of 
quartz. 

BriUiant  (H.C.  159). 

Mgr.,  Savage. 
LocATioif,  Area,  Etc. 

The  Brilliant  lies  about  2  miles  south  of  the  Mount  Minde  free- 
hold, and  1^  mile  north-west  of  the  Two  Mile  well. 

The  area  is  400  ft.    x   350  ft.     Apparently  abandoned. 

Development. 

The  main  shaft,  at  the  northern  end,  is  55  ft.  deep.  At  the 
45-ft.  level  a  drive  runs  20  ft.  north,  and  a  monkey  shaft  at  the  end, 
10  ft.  deep,  has  been  filled  in.  The  only  other  workings  are  two 
potholes  2^  and  5  ch.  to  the  south. 

Output. 

40  tons  shipped,  carrying  26  to  32%  {Jidc  Mr,  McEvoy). 

Orb-bodibs. 

As*  mentioned,  t^is  and  the  Marguerite  are  the  only  north-  and 
southHstriking  ore-bodies  in  the  Slaty  Creek  district,  and  are  perhaps 
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on  the  one  line,  though  there  are  no  intermediate  workings, 
country  rock  is  chloritio  schist 
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Tlie  main  outcrop  of  quartz  and  siliceous  limonite  is  over  a 
chain  soutli  of  the  shaft,  and  no  work  has  been  done  on  it,  though  two 
bags  of  niediuni-grade  ore  were  got  from  the  i>othole  at  the  southern 
end.  The  southern  pothole  exposes  cellular  gossan  18  in.  wide  and 
dipping  70'"*  to  the  west,  barren,  but  well  worth  prospecting  by 
sinking. 

The  shaft  was  sunk  in  (juailz  and  cellular  jj^ossiui  (gcitliite  and 
limonite),  the  latter  containing  crystallised  malachite  and  in  the 
denser  portions  clialcopyrite,  but  no  quartz ;  tlio  latter,  which  occurs 
chiefly  on  the  southern  side  of  tho  shaft,  being  barren-looking,  but 
its  cavities  lined  with  crystals  and  stained  by  gossan.  Along  the 
drive  tlie  body  of  gossan  and  (luartz  is  4  ft.  wide,  but  in  tlie  end  it 
has  i)inched  to  2  ft.  G  in.  Tho  walls  here  aro  well  defined,  but  not 
slickensided.  A  shoot  of  ore,  rich  in  copper,  pitched  fix>m  tho  shaft, 
ill  10  ft.  depth,  to  the  end  of  the  northern  drive,  its  inclination 
being  thus  1^  in  1.  The  whole  of  the  tip,  approximately  100 
tons,  is  rich  in  tile  ore  and  malachite,  and  should  average  10% 
copper,  while  10  tons  of  20%  ore  could  easily  be  picked  out.  Only 
two  tons  of  firsts  are  paddocked,  the  remnant  of  40  tons  lately 
shipped. 
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The  character  of  the  walls,  which  are  in  places  5  ft.  apart,  is 
not  unpromising  for  pennanenoe  in  depth,  and  the  nature  of  the  ore 
is  strongly  indicative  of  there  being  much  richer  copper  ore  below 
the  present  workings. 

Unknown  (M.L.  ?). 

Mgr.,  Allis. 

Location',  Area,  Etc. 

This  lies  i  mile  south-west  of  the  Gorge  Hotel,  which  is  16^  miles 
south-west-by-soutli  of  Cloncurry. 

Several  potholes  have  been  opened  at  some  time  in  the  past. 

Orb-bodies. 

The  ix>thole€  lie  on  an  east  and  west  line,  and,  in  the  eastern- 
most, the  ore  body  is  seen  to  dip  80°  to  the  south.  The  eastern  cut 
is  in  a  bunch  of  siliceous  copper-bearing  iron  ore,  10  ft.  in  length 
and  2  ft.  6  in.  in  total  width.  Of  this  the  half  on  the  hanging-wall 
is  chiefly  flaky  haematite  (specularite)  and  limonite,  but  the  hanging- 
wall  half  of  the  lode  may  run  20%  copper. 
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HILDA  OBOUF. 

The  Hilda  Group  takes  in  the  few  scattered  holdings  on  the 
southern  branch  of  Slaty  Creek,  followed  by  the  Boulia  road. 

Comet  (H.L.  243). 
Mgr.,  Matheson. 
Location,  Area,  Eto. 

The  Comet  is  20  miles  Routh-weet-by-south  of  Cloncuny,  and 
about  i  mile  west  of  the  Boulia  road,  3  miles  from  the  Gorge  Hotel. 

Its  area  is  10  ac.  This  is  part  of  a  forfeited  lease  known  as 
the  Anaconda.  It  is  now  the  property  of  the  Willcooks  Cloncurry 
Development  Syndicate. 

Development. 

The  main  excavation  is  an  open  cut,  6  to  8  ft.  wide,  2 J  oh. 
west  of  the  eastern  corner  of  the  lease;  it  runs  35  ft.  west  and  7  ft. 
from  the  end  there  is  a  branch,  10  ft.  long,  to  the  south-west. 
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SKETCH  PLAN  OF  WORKINGS,  COMET. 


A  vertical  shaft  was  being  sunk  in  October  last,  25  ft.  west^south- 
west  of  the  central  tongue  of  the  cut;  and  from  it  it  was  proposed 
to  drive  back  to  the  rich  shoot  of  ore.* 

Orb-bodies. 

The  ore  is  found  in  a  belt  of  schist,  striking  about  westrsouth- 
west,  which  can  be  followed  to  the  western  boundary  of  the  lease 
from  the  open  cut,  a  trench  at  IJ  ch.  distance  exposing  18  in.  iron- 
stained  quartz  with   some  malachite.     In   the  western   end   of  the 

*  From  the  inanager*H  reports  it  is  learnt  that  a  orosscut  12  ft.  loDg  was  put  across 
it  at  the  50  ft.  level,  a  drive  10  ft.  wide  being  then  carried  east  22  ft.  (30th  March, 
1907).    The  shaft  has  also  been  sunk  a  total  depth  of  58  ft.  (27  May,  1907). 


188 

opencut  there  is  8  ft.  width  of  schist  and  quartz,  stained  by  iron 
oxides  and  malachite,  and  carrying  some  bmiches  of  gossan.  Over 
the  whole  width  it  shouljd  average  at  least  5%  copper.  Another  body 
of  richer  ore  comee  in  from  the  north-east,  and  has  been  followed  ia 
the  south-western  branch  of  the  cut.  On  the  northern  side  of  the 
•cut  it  is  2  ft.  wide,  and  consists  of  quartz  with  gossan  and  stains  of 
malachite,  the  copper  content  perhaps  reaching  2% ;  but  in  the  central 
tongue  of  the  cut  can  be  seen  iron-stained  quartz,  with  bunches  of 
tile-ore  and  stains  of  malachite,  somewhat  richer.  This  body  has 
been  trenched  to  6  ft.  below  the  floor  of  the  opencut  and  filled  in, 
but  Mr.  Mafheson  infoniied  me  that,  though  so  poor  on  the  surface, 
.a  sample  from  the  bottom  of  the  trench  yielded  20%  copper.* 

There  are  100  tons  of  ore  from  the  open-cut  at  grass.  It  con- 
sists of^  very  siliceous  schist,  all  carbonate-stained  and  containing 
bunches  of  tile  ore,  fragments  of  quartz  being  often  cemented  by 
limonite,  in  which  some  of  the  original  chalcopyrite  can  be  dis- 
tinguished.    It  is  expected  to  yield  between  10  and  15%  copper. 

^  Nothing  of  promise  is  to  be  seen  here.  The  quartz  has  pre- 
sumably segregated,  during  the  metamorphism  of  the  country  into 
ohloritic  schist,  especially  along  crush-zones  which  have  later  allowed 
circulation  of  cupriferous  solutions.  It  is  possible  that  some 
hundreds  of  tons  of  comparatively  low-grade  and  siliceous  ore  may 
be  broken  down  here,  but  there  is  no  likelihood  of  payable  ores 
being  found  to  descend. 

Hilda  (M.L.  242). 

Mgr.,  Matheson. 

Location,  Area,  Etc. 

The  Hilda  is  about  1  mile  west  of  the  Comet.  The  country  is 
low  rolling  ridgy,  and  it  is  covered  with  stunted  box  and  gum  and 
with  scrubby  heath. 

Its  area  is  10  ac.  This  lease  is  the  property  of  the  Willcocks 
Cloncurry  Development  Syndicate. 

Dbvblopmbnt. 

There  is  only  one  shaft  on  this  lease.  It  was  sunk  27  ft.  by 
Mr.  Allis,  the  former  holder,  and  has  been  continued  3  ft.  by  the 
syndicate.  It  is  vertical  for  20  ft.,  and  then  underlies  3  in  1  to  the 
TK>rthward8. 

The  manager's  reports  to  the  end  of  March,  1907,  state  that 
the  shaft  has  since  been  sunk  a  total  of  64  ft.,  and  levels  opened 
•east  and  west  at  the  60-ft.  level. 

*  Since  my  visit  tbe  shaft  has  reached  the  hanging- wall  of  the  formation  at  46  ft., 
and  at  "58  ft.  was  in  iron  oxides,  quartz,  and  hard  copper  carbonates.  The  ore-body 
iMtB  been  proved  to  be  10  ft.  wide  m  the  crosscut  on  the  50  ft.  level,  10  tons  of  20%  ore 
having  been  produced,  the  average  contents  of  the  whole  being  therefore  5%,  though 
ihe  first  4  ft.  averaged  25%.  In  the  eastern  drive  the  face  at  6  ft.  distance  from  the 
•croBBOut  assayed  9%  over  a  width  of  10  ft.  ;  but  at  12  ft.  the  5  ft.  on  the  hanging- wall 
■aanjB  20%,  the  footwall  portion  being  very  siliceous  and  low  in  copper ;  at  18  ft.  half 
the  product  was  rejected,  leaving  18%  ore,  and  tbe  face  at  22ft.  is  unchanged. 
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Orb-bodibs. 

The  outerop  strikes  west  30°  north.  For  1  ch.  north-west  of  the 
fihaft  quartz,  with  much  lime  and  some  gossan,  is  to  be  seen,  when 
there  is  a  break  for  I  ch.,  and  then  another  crop  for  a  similar  dis- 
tance, beyond  which  there  are  only  a  few  small  lenses  of  quartz  on 
the  line  of  strike.  For  2  ch.  to  the  south-east  of  the  shaft  limestone, 
quai-tz,  and  quartz-bearing  schist  crop  on  the  line,  giving  little  indi- 
cation of  the  ricii  ore  met  in  the  shaft.  The  country  north  of  the 
shaft  shows  abundant  epidole,  and,  tiiough  resembling  an  altered 
volcanic,  is  ai)parently  a  metamorphosed  sedimentary. 

In  the  shaft  tiie  cimntrv  is  indurated  near  the  lode,  but  the 
walls  are  not  slickensided,  though  well  defined,  and  there  is  2  to 
[\  in.  of  earthy  lime,  with  inclusions,  on  the  footwall  from  top  to 
bottom  of  the  shaft.  Much  quai-tz  was  found  with  the  limonite  for 
about  15  ft.  from  the  sui-face.  At  the  shaft  bottom  the  ore-body — 
mostly  dense  limonite  with  disseminated  malachite  and  cores  of  tesse- 
lated  clialcopyritc  and  chalcocite,  and  of  almost  pure  chalcocite — 
gossaiiy  in  parts,  is  3  ft.  wide,*  and  from  the  last  3  ft.  of  sinking 
8  tons  of  15%  ore  were  paddocked.f  The  gossany  parts  of  the  ore 
contain  a  considerable  amount  of  numganese  dioxide,  and  a  few  dnisy 
calcite  crystals  were  noticed.  The  ore  in  the  lower  part  of  the  shaft 
is  noticeably  free  from  quartz,  and  will  therefore  be  valuable  ia 
smelting  mixtures,  oven  though  yet  comparatively  low  in  copper. 

Mascotte  (M.C.  319). 
Mgr.,  Comey. 

Location,  Area,  Etc. 
The  Mascotte  is  about  1  mile  south-east  of  the  Comet. 
Its  area  is  600  ft.   x  350  ft. 

Development. 

The  workings  comprise  one  shaft,  10  ft.  deep,  in  the  centre  of  a 
trench,  20  ft.  long  and  3  ft.  deep;  Allis's  old  trench,  10  ft.  long  and 
5  ft.  deep,  1^  ch.  west  of  the  shaft;  and  a  pothole,  3  ch.  east  of  the 
shaft. 

Output. 

1898        ...        3i  tons  shipped,  carrying  08%  copper  {Jidc  Mr.  Cornoy). 

Orb-bodt. 
The  strike  of  the  orebody  is  east  15°  north.     It  makes  little 
crop  at  the  surface,   there  being  only  one  exposure  of  cupriferous 

*  The  manager's  reports  tell  that  at  36  ft.  and  43  ft.  depth  the  lode  is  still  2  ft. 
<)  in.  wide,  at  the  latter  point  assaying  14%  copper,  but,  at  58  ft.  depth,  there  is  only 
12  in.  siliceous  ore.  Tlie  drives  on  the  60  ft.  level  were  l^gnn  in  soft  calcareous 
formation,  2  ft.  wide,  with  hunches  of  ore,  but  at  6  ft.  from  the  shaft  it  appears  to  have 
been  leached  of  copper. 

t  Tho  total  ore  raised  in  sinking  the  shaft  to  58  it  wa8  40  to  50  tons,  averagings 
15%  copper. 
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gossan   betwen  the  old   trenches.     The    country    is    schist    rather 
indurated  and  jointed  near  the  ore-body. 
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The  trench  at  the  main  shaft  exposes  up  to  3  ft.  width  of  ferru- 
ginous calcito,  containing  patches  of  quartz  knd  chalcocite;  but  in 
the  shaft  the  ore  began  to  improve  at  5  ft.  below  the  surface,  and 
in  the  bottom  is  exposed  very  good  tileK>re  (much  resembling  limon- 
ite)  and  malachite,  with  some  chalcopyrite  altering  into  chalcocite. 
The  firsts  paddocked  amount  to  2  tons,  and  are  estimated  to  oontaia 
40%  copper,  while  the  seconds,  \  ton,  should  yield  25%. 

AUis's  old  trench,  which  is  5  ft.  north  of  a  small  crop  of  lime- 
stone, and  from  which  some  splendid  cuprite  enc"usted  with  mala- 
chite and  embedded  in  powdery  gossan  has  been  taken,  proves  the 
ore-body  exposed  by  it  to  pinch  out  within  10  ft. 

In  the  eastern  pothole  can  be  seen  iron-stained  schist  and  gossan 
with  tesselated  limonite — very  low  in  copper.  This  ore  should  be  sunk 
on,  as  it  is  likely  to  improve  beneath  the  surface. 

Hermit  (H.C.  339). 
Mgr.,   Comey. 

Location,  Area,  Etc. 

The  Hermit  lies  about  1^  mile  east  of  the  Mascot te. 
Its  area  is  600    x   350  ft.    It  was  not  visited. 

Output. 

1900        ...        6  tons  shipped  (Press). 

Orb-bodt. 
The  ore-body  is  said  to  be  similar  to  that  of  the  Mascotte. 
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CORELLA  RIVER. 

The  mines  are  scattered  oyer  an  area  eacteoding  20  miles  from 
north  to  south  and  10  miles  from  east  to  west^  being  located  chiefly 
on  western  and  southern  affluents  of  the  Coiiella  River.  Most  of  them 
were  under  exemption,  and,  being  deserted,  no  attempt  was  made  to 
locate  and  examine  them. 

The  country  is  mostly  mountainous,  is  badly  watered,  is  poorly 
timbered,  and  is  highly  uninviting  for  any  purpose  except  mining. 

A  dray  road  has  now  been  opened  from  Duck  Creek  to  the  more 
important  minee,  which  may  also  be  reached  by  following  up  the 
Corella  River  from  the  Argylla  road,  the  distance  frcwn  CloncuiTy  to 
the  Springs  Camp,  a  well  known  centre,  being  approximately  50  miles 
by  either  route,  though  by  an  air-line  west-south-west  it  is  only  34^ 
miles. 

EAST  CORELLA  GROUP. 

Tliis  group  is  of  little  import,  including  only  the  Wakeful  besides 
the  claim  here  noticed. 

Lady  Franklin  (Extd.  H.C.  122). 

Mgr.,  Hinds. 

Location,  Etc. 

The  Lady  Franklin  is  situated  on  Franks  Creek,  14  m.  west  of 
tlie  Gorge  Hotel.     Tlie  claim  could  not  be  visited. 

Dbvblopmbnt. 

No.  1  shaft  is  40  ft.  deep  (December,  1906),  and  No.  2  sliaft  is 
18  ft.  deep  (January,  1907). 

Output. 

11K)G     20      tons  raiHwl  (reported) 

4^S    „    Hhippe<i. 

Orb-bodies. 

Early  in  1906  it  was  reported  that  No.  1  shaft  was  "on  7  ft  of 
silver-grey  ore,"  and  that  No.  2  shaft  was  on  blue-grey  ore.  At  that 
time  15  tons  had  been  raised  for  despatch. 


k 
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PEARL  GROUP. 

Hie  group  comprises  the  eastern  leases  on  the  Corolla  Riyer, 
inoluding  the  Imperial  and  Fairy,  not  mentioned  below. 


■i..J-L__3gg 


a^ 


Pearl  Ixtd.  (M.L.  438). 

Mgr.,  Lawes. 

Location  and  Akea. 

The  Pearl  Extended  is  located  on  the  eastern  side  of  the  junction 
of  Jimmy's  Springs  Creek  and  the  Corella  river,  3  miles  north-north- 
•east  of  the  Springs  Camp. 

Its  area  is  5  ac. 

DEVELOrMENT. 

The  workings  comprise  a  trench,  6  ft.  long  and  4  ft.  deep,  near 
the  middle  of  the  eastern  side,  and  a  shaft,  18  ft.  deep,  2  ch.  to  the 
north,  sinking  having  been  stopjjcd  by  water. 


1906 


Output. 

1  ton  at  grrass,  carrying  .5  %  copper. 


Ore-bodies. 

To  the  north  of  the  shaft  barren  ferruginous  quartz  outcrops, 
striking  north  by  east.  The  shaft  has  passed  through  a  body  of  gossan 
18  in.  'wide  dipping  3  in  1  to  the  westwards,  and  well  worth  following 
on  the  underiie. 
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The  trench  exposes  a  cupriferous  gassany  formation,  12  in.  wide,, 
on  the  line  of  strike  of  the  gossan  cut  in  the  shaft,  and  under  a  gossany 
fonnation  4  ft.  wide  dipping  west-by-north.  About  1  ton  of  5%  or^ 
is  at  grass  here. 

Pearl  (M.C.  106). 

Mgr.,  Lawes. 

Location  and  Area. 

The  Pearl  adjoins  the  Pearl  Extended  on  the  south. 
Its  area  is  600  ft.   x  l^TyO  ft. 

Development. 

A  sliaft,  underlying  3  in  1,  has  been  sunk  in  the  centre  of  the 
claim  to  a  depth  of  72  ft.,  but  was  not  accessible  to  me  below  the  40  ft. 
level,  whore  thei'e  is  a  drive  for  12  ft.  to  the  north.  A  stope  extendi 
10  ft.  southwards  from  tlie  shaft  to  54  ft.  below  the  surface.  A  second 
shaft,  15  ft.  deep,  lies  in  the  south-west  em  corner  of  the  lease. 

OUTPCT. 

'Mllf  tons  sliipiH'd,  carrying  from  32  to  37  %  eopiK'r  [fide  Mr.  Lawos) 
V.m         ...         14        „  „         (hy  Lawes) 


Total  ...        r>0 

Ore-bodies. 


»« 


Little  outcrop  can  now  be  seen  at  the  shaft,  but  ore  from  near 
the  sui-faco  shown  me  consists  of  chaloocite,  limonite,  and  pyrite.  The 
copi)er  ore  occurs  as  goRsany  bunches  and  leaders  in  crudied  kaoliniaed 
schist.  At  10  ft.  below  the  surface  there  is  2  ft.  6  in.  width  of  car- 
bonate-bear inp^  gossan.  Tlie  schist  is  barren  in  the  sliaft  between  the 
40  ft.  level  and  water  level  \sit  50  ft.  depth)  where  some  chalcopyrite  is 
said  to  have  been  found,  while  glance,  coated  with  aanorphous  seoondaiy 
sulphide,  was  shown  me  from  the  shaft  bottom.  The  southern  drive 
at  the  54  ft.  level  is  said  to  be  in  oxidised  ore  2  to  4  ft.  wide,  and  7 
tons  of  pay  ore  were  obtained  from  the  first  7  ft.  of  driving.  The  whole 
fon nation  underlies  3  in  1  to  the  west  12°  south.  It  has  been  proved 
to  be  cupriferous  only  over  a  length  of  20  ft.,  and  it  appears  to  be  a 
distinct  ore-l>ody  from  that  being  worked  on  the  Pearl  Extended. 

A  second  parallel  outcrop  in  the  south-western  corner  of  the  lease 
was  not  inspected. 

Brydon's  (H.L.  672). 

Mgr.,  McCallum. 
Location,  Etc. 

Brydoii's  lies  1  mile  nortli  of  the  Pearl  and  4  miles  north-by-east 
of  the  Springs  Camp. 

Its  area  is  40  ac.  The  ground  was  deserted  when  visited  in 
Deoember. 
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Development. 

The  main  shaft  is  20  ft.  deep.  Lidster's  shaft,  20  ft:  to  the  south- 
Tvest,  is  15  ft.  deep  and  has  a  slope  running  6  ft.  to  the  east.  Besides 
these  there  are  numerous  other  potholes  on  the  lease.  No  work  has 
Jbeen  done  here  lately. 

Output. 

1904        ...        8      tons  shipped,  carrying  20%  copper. 
1906        ...        \\l    „ 


Total  ...      lOii    „ 


Ore-bodies. 

The  main  shaft  is  in  an  irregular  gossany  formation,  chiefly  silici- 
iied  country  (sedimentary),  carrying  bunches  of  carbonates.  At  the 
eastern  side  of  the  shaft  the  country  is  stained  over  a  width  of  5  ft. 
^jacent  to  a  3  in.  band  of  gossan,  and  at  the  shaft  bottom  over  a 
width  of  12  ft.,  but  is  not  promising.  The  whole  tip  from  this  shaft 
would  probably  yield  2%  copper. 

Lidster's  shaft  is  on  a  bunch  of  limonite,  replacing  chloritic  schist 
and  stained  by  malachite.  Lidster  shipped  4  tons  of  25%  ore  from 
here,  and  there  are  now  5  tons  seconds  at  grass. 


Spring  Peaks  (M.L.  562). 

Mgr.,  Allis. 
Location,  Etc. 

The  Springs  Peaks  lease  is  located  on  the-ridge-top  east  of  Jimmy's 
Springs  Creek,  and  34  miles  west-south-west  of  Cloncurry.  The  lease 
is  \  mile  east-south-east  of  the  Springs  Camp  on  the  Cloncurry  road, 
and  the  brace  of  the  main  shaft  is  1 50  ft.  above  the  camp.  The  lease 
ia  in  the  midst  of  a  worn-down  mountain  range  being  surrounded 
\>y  rounded  hills  and  ridges  of  approximately  the  same  elevation. 
These  hills  are  bare  of  timber,  except  for  a  few  scattered  mountain 
;gum,  there  being  little  soil  and  that  of  a  poor  quality. 

Its  area  is  20  ac.  Prior  to  my  visit  it  had  been  under  option  to 
the  West  Cloncurry  Copper,  Limited,  but  some  dispute  had  caused 
the  stoppage  of  all  work  in  November  last. 

Development. 

The  main  shaft  near  the  centre  of  the  lease  is  92  ft.  deep.  No.  2 
shaft,  40  ft.  to  the  north-northwest  of  the  main  shaft,  is  25  ft.  deep 
and  inaccessible.  No.  3  shaft,  2  ch.  to  the  north-north-east  of  the  main 
shaft,  is  25  ft.  deep  and  also  inaccessible.  No.  4  shaft,  20  ft  deep  and 
inaccessible,  is  2  ch.  to  the  south-west  of  the  main  shaft.    Besides  the 
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shafts,  there  are  4  potholes,  5  to  6  ft.  deep,  one  of  them  1  ch.  west  of 
the  main  shaft  and  the  three  others  on  a  north-west  line  1|  ch.  south- 
weAt  of  the  same. 
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Orb-bodibs. 

The  Springs  Peaks  is  in  a  region  of  highly  altered  sedimentary 
rocks,  which,  at  the  canip,  contain  much  epidote,  but  the  bedding  planes 
can  be  distinguished,  the  strike  being  north  33°  east.  The  slates  on 
the  lease  are  also  highly  altered,  and  many  secondary  crystalline 
minerals  have  been  developed  both  at  the  main  shaft  and  near  the  pot- 
holes to  the  south-west.  At  the  latter  place  felspar  occurs  in  distinct 
crystals,  together  with  much  hypersthene  altering  to  a  bronzed  ser- 
pentine, a  little  ojMique  white  allotriomorpliic  quartz,  green isli- 
yellow  granular  epidote,  and  occasional  grains  of  haematite.  Chal- 
copyrifce  is  found  in  the  finer  grained  parts  apparently  replacing 
hypersthene,  but  chrysocolla  veins  are  plentiful  in  the  most  coarsely 
crystalline  rock. 

Four  separate  lines  outcrop  on  this  lease,  within  a  distance  of 
4  ch.,  but  none  of  them  can  be  traced  for  any  distance  along  the 
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surface.    The  main  shaft  was  put  down  with  the  idea  of  proving  these 

at  a  depth,  and  at  60  ft.  below  the  surface  struck  a  fifth  formation' 

striking  east  40°  south  and  dipping  north-eastwards,  within  a  few 

degrees  of  vertical.     Its  thickness  is  geneirallv  less  than  12  in.  and  it 

comprises  chiefly  ferruginous,  crushed,  broken,  and  powdered  country 

(highly  altered  crystalline  sedimentary).     The  walls  are  not  slicken- 

»ided,  and  the  formation  seems  to  be  only  along  a  large  joint.     At 

60  ft  depth  some  bunches  of  malachite-stained,  chalcocite,  replacing- 

chaloopyrite  were  met,  and  several  veins  of  chaloopyrite  were  cut  at 

70  ft.  depth,  one  6  in.  wide  there  branching  off  the  main  formation 

and  dipping  into  the  northern  side  of  the  shaft.     In  the  lower  part  of 

the  shaft  only  occasional  splashes  and  impregnations  of  chalcopyrite 

are  found,  and  the  seam  contracts  to  3  in.  width,  but  is  again  opening 

out  in  the  bottom,  and  further    bunches   of    ore    may  therefore   be 

obtained.    There  are  at  grass  3^  tons  of  ore  consisting  of  chalcopyrite 

and  chalcocite,  the  former  having  everywhere  a  thin  coat  of  secondary 

sulj^ide  on  cracks,   besides  which   there  are  bunches  of  the  same 

mineral.     The  paddock  is  therefore  expected  to  assay  between  30  and 

35%  copper. 

No.  2  shaft  was  opened  on  an  outcrop  of  gossan,  2  ft.  wide,  with 
ill-defined  walls;  it  is  reported  to  have  pinched  in  the  bottom,  and 
can  be  traced  for  only  10  ft.  south-east  of  the  shaft  and  20  ft.  to  the 
north-west.  It  strikes  south-east  and  north-west  across  the  stratifica- 
tion of  the  coimtry  rock,  and  its  dip  is  5  in  1  to  the  north-east.  There 
is  about  1  ton  of  gossan,  carrying  5%  copper  (as  silicate),  paddocked 
here,  but  the  whole  tip  carries  chrysocolla.  and  will  probably  yield  5% 
copper. 

No.  3  shaft  exposes  a  north-west  running  formation  of  kaolinised 
slate  carrying  malachite,  chrysocolla,  and  tile  ore,  but  without  sign 
of  walls,  the  mineralisation  being  presumably  along  a  cross  joint.  The 
2  tons  of  firsts  at  grass  are  expected  to  yield  over  30%  copper. 

The  pothole  to  the  west  of  the  main  sliaft  shows  only  copper- 
stained  altered  slates. 

The  southernmost  of  the  three  holes  to  the  south-west  of  the  main 
shaft  is  alongside  a  9  in.  vertical  band  of  gossany  kaolin,  the  country 
for  several  feet  to  the  south-west  of  which  is  stained  on  joints  by 
blue  chrysocolla.  There  is  here,  as  already  mentioned,  a  great  develop- 
ment of  secondary  crystalline  silicates.  The  central  hole  is  in  ferru- 
ginous kaolinised  country  with  some  gossan,  but  shows  no  definite 
lode,  though  the  faces  should  average  2%  copper.  The  northern- 
most hole  is  also  in  cupriferous  and  iron-stained  country ;  but  2  tons  of 
cupriferous  gossan  were  obtained  here.  The  3  tons  of  rich  ore  bagged 
alongside  the  hole  has  been  "gouged"  from  different  crops  all  over 
the  lease. 
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No.  4:  shaft  is  in  stAined  country,  adjacent  to  a  nort^-weet  striking 
buncli  of  ore,  12  in.  wide,  which  haa  been  taken  out  over  a  length  of 
1 0  ft.  Tliere  are  3  tons  of  fii-8t«  bagged  at  the  brace,  and  4  tons  of 
cupriferous  gossan,  carrying  10%  copper,  have  been  paddocked. 

SPRINGS  GROUP. 

The  group  includes,  besides  those  described  below,  the  following 
leases : — Hit  or  Miss,  Pool,  Springs  Block  No.  1,  Springs  No.  1  South, 
Springs  South,  Lady  Northoote,  Kenilworth,  and  lyanhoe  No.  1  South. 


I  ML  327 
SPRIN 


M  L  308;; 
HIT  OR  MISS 


::f  /M  L  51 

jKtNILWqRTH 


ML  251 
THE    POOL 


ML  512 

i.JRD 
.4  SYRON 


St*/e  IfCKiiiit  It  talit€» 


V 


SPRINGS  CROUP 


None  of  them  was  yisited,  as  they  had  been  deserted  at  the  end 
of  the  year. 
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Springs  (MX.  411). 

Mgr.,  Entriken. 
Location,  Etc. 

The  Springs  lies  about  1  mile  north-west  of  the  camp  of  the  same 
name. 

Its  area  is  10  ac. 

Devblopmbxt. 
A  shaft  had  been  sunk  45  ft.  in  January,  1905. 

Output. 

1905        ...        25  tons  ore  ship] Hid. 

Orb-bodt. 

Lode  runs  nearly  north  and  south  and  averages  over  6  ft.  in 
width.  '•'  It  is  grey-ore*  and  of  first  class  quality."  "  An  almost  solid 
body  of  grey-ore*  shows  across  the  width  of  the  sliaft  at  that  (45  ft.) 

Ivanhoe  (MX.). 

Mgr.,  Hare. 
Location,  Etc. 
The  Ivanhoe  lies  south  of  the  Springs  lease. 

Dbvblopmbnt. 

There  are  a  cut,  15  ft.  long  and  6  ft.  deep ;  a  trench,  30  ft.  long 

and  3  ft.  deep,  on  the  eastern  side  of  the  hill;  and  a  shaft,  10  ft.  deep, 

west  of  the  trench. 

Output. 

1904  ...        4  terns  shipped 

S    ,,     seconds  at  ^h.«a 

1905  ...      1.*)    ,,     at  grass,  low  grade. 

OllE-BODT. 

A  formation,  20  ft.  wide,  at  the  cut,  "  Can  be  traced  for  a  con- 
siderable distance."  "  A  large  outcrop  of  medium  grade  on  the  same 
line  of  outcrop  as  the  Springs.'' 

LADY  GROUP. 

The  Lady  Group,  which  includes  the  Ralston  Leases  and  a  few 
othens,  comprises  the  Lady  P]thleen,  Lady  Nicotine,  Lady  Jenny,  Lady 
Emily,  Lady  Amy  South,  Lady  Amy,  Lady  Amy  North,  Morning  Star, 

*  Presumably  glance  is  meant. 

IT 
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Morning  Star  North,  Lady  Rose,  Lady  Ethel  South,  Lady  Ethel,  and 
Lady  Kate.  Of  these  only  the  first,  third,  seventh,  eighth,  ninth,  and 
eleventh  were  being  worked. 


A>MORNING  STAH 
/547^^  NORTH- 


AOY 
KATe 


LAOY 
ETHEL 


ii9^  !      SOUTH 


LAOY     X^O, 


LADY  GROUP 


The  group  extends  along  a  precipitous  range  on  the  western  side 
of  Jimmy's  Springs  Creek,  38  miles  west-south-west  of  Cloncurry  and 
5  miles  south-west  of  the  Springs  Camp. 


k 
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Lady  Ethleen  (MX.  233). 

Mgr.,  Moore. 

Location,  Etc. 

The  Lady  Etbleen  is  the  southernmost  of  the  Lady  Group,  and  is  3 
miles  south-west  of  the  Springs  Camp. 

Its  area  is  80  ac.    The  lease  is  held  under  option  by  the  Queens- 
land Exploration  Company. 

Dbvblopmbnt. 

An  adit,  in  the  eastern  part  of  the  lea^e,  was  100  ft.  in  length*, 
when  inspected,  the  approach  being  24  ft.  long. 

Orb-body. 

The  main  outcrop  is  on  a  ridge  over  100  ft.  above  the  level  of  the 
adit,  which  is  being  put  in  in  a  north-north-easterly  direction,  but  is 
as  yet  in  indurated  slatee  with  ironstains  on  cracks.  The  whole  cap  of 
the  ridge,  over  a  width  of  a  chain,  is  iron-stained  and  silicified,  the 
cupriferous  gossany  part  being  only  20  ft.  wide  and  the  copper  content 
not  more  than  1%.  Copper  ore  does  not  appear  on  the  surface  within 
4  ch.  of  the  adit  mouth.  There  is  nothing  to  indicate  that  rich  ore 
except  in  bunches  or  thin  veins  will  be  found  on  the  adit  level. t 

Lady  Nicotine  (H.L.  528). 

Mgr.,  Moore. 

Location,  Etc. 

The  Jjady  Nicotine  adjoins  the  Lady  Ethleen  on  the  north. 

Its  ai^ea  is  8^  ac.  It  is  held  under  option  by  the  Queensland  Ex- 
ploration Company. 

Orb-bodies. 

The  lease  is  on  the  I-*ady  Jenny-Lady  Ethleen  line,  but  nothing 
has  been  done  to  prove  it  here. 

Lady  Jenny  (H.L.  234). 

Mgr.,  Moore. 

Location,  Etc. 

The  Lady  Jenny  adjoins  the  Lady  Nicotine  on  the  north. 

Its  area  is  80  ac.  The  propeii/y  was  being  tested  under  option  in 
November  last  by  the  Queensland  Exploration  Company. 

Dbvblopmbnt. 

An  opencut,  near  the  centre  of  the  eastern  side  of  the  lease,  is 
100  ft.  in  length,  and  its  average  depth  at  right  angles  to  the  surface  is 
7  ft. 

*  At  the  end  of  December,  190fi,  the  underground  manager  (Mr.  McLeod)  re[X)rted 
it  to  be  175  ft.  in  length. 

t  The  underground  manager   informed  me  in  Deceml»er  hist   that  small  and 
Tregular  but  rich  veins  of  ore  had  been  met  over  a  width  of  12  ft. 
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An  adit  in  the  north-eastern  part  of  the  leaae  hae  an  a{^roaoh  20 
ft.  long,  and  is  itself  155  ft.  in  length.*  For  two-thirds  of  its  length 
it  runs  south-south-west,  the  inner  thifd  bending  round  to  aouthrweit- 
by-8outh. 

A  pothole  sunk  1^  ch.  south  of  the  adit  has  been  filled  in  again. 


Orb-bodibs. 

A  large  outcrop  of  quartz  runs  north  30^  east  (dipping  steeply 
north-noi*th-we8tward6)  along  the  eastern  side  of  the  lease,  and  aeiveral 
pfossuny  outirrops  have  been  found  in  the  country  adjacent  to  it  on  the 
east. 

Tlie  long  tmnch  on  the  range  top  was  opened  to  test  this  ground, 
tlie  outcrop  compriRiiig  quartziteR  and  schistsj  the  latter  where 
crushed  carrying  malachite.  The  exiK>Ruie,  however,  is  very  disa{^>oint- 
ing — decomposed  schist,  quartzite  and  altered  porphyry  (1),  in  places 
i-ather  thin-bedded.  There  are  thin  veins  of  gossan  and  occasional 
hnni)6  of  linionito  and  chrysocoUa,  tlie  richest  not  containing  more 
than  1%  copper,  while  the  average  of  the  whole  length  of  the  trench 
would  not  be  above  a  trace. 

The  pothole  uouth  of  the  adit  is  in  green-stained  country  rock, 
with  much  quartz.  Tlie  ore  is  somewhat  gossany,  and  is  promising  in 
appearance,  but  none  of  that  now  visible  carries  more  than  15% 
copper. 

The  main  crop  pinches  out  2  ch.  south-soutli-west  of  the  mouth 
of  the  adit.  It  is  50  ft.  in  greatest  width,  and  consists  of  crushed 
schist  and  shattered  quartz  with  limonite  and  malachite,  the  copper 
content  in  the  richest  parts  being  10%. 

nie  mouth  of  the  adit  lies  between  a  gossany  schist  on  the  eaet 
and  a  big  quartzite  crop  on  the  west,  the  adit  itself  being  in  quartz- 
veined  chloritic  schist  striking  obliquely  across  it  to  the  south-south- 
oast.  One  body  of  gossan,  10  ft.  across,  w&r  met  5  ft.  within  the  adit, 
and  stains  and  bunches  of  carbonates  appear  40  ft.  from  the  mouth 
continuing  for  20  ft.  The  ground  is  then  barren  quartzoee  slaty  schist 
to  near  the  face,  where  there  is  5  ft.  width  of  quartz  and  schist  carry- 
ing gossan  and  stained  by  carbonatee  to  the  extent  of  3%  copper.  The 
exix>sures  are  most  unpromising,  but,  if  any  further  work  is  done,  it 
should  be  in  following  or  sinking  on  the  goesans  instead  of  cuttinj^ 
across  them. 

There  is  no  sign  of  Assuring  here,  the  ore-bearing  zones  ])(>in<r 
impregnations  of  crushed  country. 

There  is  1  ton  of  ore  at  grass — schist  stained  by  chrysocolla  and 
containing  central  nuclei  of  chalcopyritc  enriched  by  chalcocite. 

*  In  Decomber  it  liad  reached  a  totjil  length  of  210  fl.,  hut  wrh  Btill  in  harim 
quartzitu. 
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The  out<»rops  are  not  worthy  of  any  further  attention.  The  ores 
on  the  fiurfaoe  are  poor,  and  likely  to  be  poorer  below,  as  shown  in 
the  adit.  If,  however,  any  more  work  is  to  be  done  here  in  search  of 
even  medium  grade  ore,  it  should  be  in  following  the  gossans.  The 
wide  outcrop  on  the  surface  south  of  the  adit  is  similar  in  character 
to  the  Tharsis  (Duck  Creek),  and  considerable  quantities  of  low-grade 
ore  are  therefore  to  be  expected  here. 


Lady  Enuly  (H.L.  391). 

Mgr.,  Moore. 

Location,  Etc. 

The  Lady  Emily  adjoins  the  Lady  Jenny  on  the  north. 

Its  area  is  GO  ac.  It  is  held  under  option  by  the  Queensland  Ex- 
ploration Company. 

Ore-bodies. 

Nothing  has  been  done  to  prove  the  ore-bodies  on  this  lease, 
Uiough  the  Lady  Jenny  crop  and  another  enter  it. 

Lady  Amy  South  (H.L.  387.) 

Mgr.,  Williams. 

Location,  Etc. 
This  lease  lies  between  the  Lady  Emily  and  the  Lady  Amy. 
Its  area  is  20  ac. 
No  prospecting  has  yet  been  done  on  this  lease. 

Lady  Amy  (H.L.  235). 

Mgr.,  Moore. 

Location,  Etc. 

The  Lady  Amy  adjoins  the  Lady  Amy  South  on  the  north. 

Its  area  is  80  ac.  It  is  under  option  to  the  Queensland  Explora- 
tion Company. 

IJbvblopmknt. 

One  cut,  30  ft.  in  length,  was  opened  about  two  years  ago  on  the 
ridge  top  in  the  north-eastern  comer,  and  there  are  two  potholes 
on  the  southern  boundary  near  the  south-eastern  comer  peg. 

Orb-bodies. 

The  country  here  is  highly  altered  slate  striking  north  15°  west, 
any  variation  from  vertical  being  to  the  westwards.  Small  isolated 
buBches  of  copper  ore,  of  a  few  tons  weight,  occur  in  these  slates,  two 


of  which  hare  been  exposed  in  the  wuthem  potholea,  where  there  >■ 
IS  ID.  to  2  ft.  width  of  cupriferouii  gossan  dipping  3  in  1  to  die  north. 
About  5  tons  of  ore  has  been  shipped  from  here. 
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.1.  Inm-slaiaed  aanri: 

The  big  cut  is  in  a  green-stained  and  goasanj-  crop,  30  ft;,  wide 
and  consisting  of  alternate  bands,  dipping  C0°  to  the  west-nortli-weat, 
of  schist  jind  qujirtz  more  or  less  iron-staiiied  imd  resembling  the' 
TharsJH  uriish-zone.  (.See  Fig.  21.)  Tbia  can  be  followed  down  the 
hillside  for  .*>  cji.  to  the  south-west  a.nd  up  tl)e  hillside  for  1  ch.  to  the 
north-ejiflt.  The  most  promiaing  port  of  the  exposure  is  at  the  eastem 
end  of  the  cut,  where  there  is  3  ft.  widtli  of  quartz  and  gossan  separated 
from  a  -t  ft.  band  of  cellular  gossan  by  18  in,  ferruginous  achist  and  3  ft. 
slate-  lie  cellular  gossan  should  be  sunk  on,  as  it  is  likely  to  carry 
copper  beneath  the  surface. 

Lady  Amr  North  (1C.C.  147). 

Mgr.,  Chaplain. 

LocATioM,  Etc. 
This  adjoins  the  Lady  Amy  on  the  north. 
Its  area  is  600  ft    x   360  ft. 
Two  cuts  are  being  ojiened  4  ch.  apart. 

OCTPDT. 
Niiv.,  1005        ...       0  tomnireHliipped. 

Orb-bodt. 
The  southern  cut  exposes  9  in.  cupriferous  gossan  dipping  west- 

Tn  tlie  soutliem  cut  a  gossany  fmrmatlon,  3  ft.  wide,  can  be  seen  in 
schistose  slate.     It  is  said  that  between  8  and  9  tons  of  rubble, 
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carrying  35%  copper,  were  obtained  here,  and  have  been  shipped. 
There  is  now  paddocked  1  ton  of  firsts  and  1  ton  of  seconds  carrying 
15%  copper. 

Homing  Star  (M.L.  306). 

Mgr.,  Chaplain. 

Location,  Etc. 

The  Morning  Star  adjoins  the  Lady  Amy  North  on  the  north. 
Its  area,  is  16  ac. 

Development. 

Tlie  main  sliaft,  15  ft.  deep,  is  near  the  northern  end  of  the  lease. 
A  second  shaft,  also  15  ft.  deep,  lies  20  ft.  to  the  east,  and  a  third 
2i  ch.  to  the  west,  while  a  fourtli,  15  ft.  deep,  lies  7  ch.  to  the  south 
of  the  main  shaft. 

Output. 

1906        ...        14^  tons  shipped  (Chaplin  and  Connlisk — s<jurce  doubtful). 
U^    „  „        (Chaplin)  ,,  „ 

12        ,,  ,,        (Chaplin  and  Glendenning— source  doubtful). 

1^^    „  ,,        (Chaplin,  Smith,  and  Connlisk— source  doubtful). 

4^-|J    ,,  ,,        (Chaplin  and  party — source  doubtful). 

47JL* 

Ore-bodies. 

At  the  main  shaft  there  is  a  goesany  foniiation,  15  in.  wide  at  the 
Burfax^e  and  3  ft.  *J  in.  wide  in  the  bottom,  containing  much  azurite, 
as  well  as  malachite,  tile  ore,  and  clialcopyrite  enriched  by  chalcocite. 
The  fomiation  is  in  schist  with  lenticular  quartz  veins,  and  it  strikes 
north  10°  east,  dipping  3  in  1  to  the  westward.  About  20  tons  of 
35%  ore  are  stated  to  have  been  shipped  from  this  shaft,  and  there  are 
12  tons  now  at  grass. 

The  ea-stern  shaft  is  on  a  4  in.  seam  of  ore  lying  parallel  to  that 
in  the  main  shaft.  A  bunch  of  ore  found  here  contained  2  tons, 
yielding  40%  copper. 

The  weetem  shaft  is  in  country,  stained  with  iron  oxides  and 
copper  carbonate,  and  is  probably  adjacent  to  a  bedding  plane  striking 
noi-th-north-east.  It  is  on  the  line  of  strike  of  the  ore^body  seen  in 
the  Lady  Amy.  Some  4  tons  of  limonite-chalcocite  (glance)  ore, 
carrying  25%  copper,  have  been  shipped  from  here. 

The  southern  sliiiit  is  in  a  formation  3  ft.  wide  and  carrying  up 
to  10%  copper  and  little  or  no  quartz,  just  to  the  west  of  a  quartz  and 
goosan  blow.  Practically  all  the  material  raised  from  the  shaft  is 
cupriferous,  and,  though  no  ore  has  been  bagged  from  here,  3  tons, 
containing  20%  copper,  have  been  paddocked.  Sinking  should  be 
oontinued  here,  and  a  crosscut  opened  eastwards. 

*  At  the  end  of  1906,  Mr.  Chaplain  Htated  that  25  tons  of  35°  ^  ore  had  been  shipped,  and  th«re 
•were  then  at  gn^n  20  tons  of  ore,  carrying  between  20  and  35°  q  eopi)er. 
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Horning  Star  North  (H.L.  547). 

Mgr.,  Chapl&in. 
Location,  Etc. 

This  adjoins  the  Morning  Star  on  the  north. 
Its  area  is  5  ac. 

Two  iK)tholes  have  been  dug  on  this  lease,  3  ch.  north,  and  6  ch. 
north-east  of  the  Morning  Star  northern  shaft. 

Orb-bodt. 

Large  outcro}>8  of  copper-stained  quartzite  on  this  lease  strike 
south  5^  east.  At  the  north-eastern  hole  there  is  2  ft.  6  in.  widUi  of 
formation,  5  ft.  of  schist,  and  18  in.  of  gossan,  quartz,  and  oopperore — 
a  not  very  promising  exposure. 

Lady  Kate  (MX.  338). 

Mgr.,  Chaplain. 
Location,  Etc. 

The  Lady  Kate  adjoins  the  Morning  Star  on  the  north-east. 
Its  area  is  5  ac. 

Output. 

1005        ...        7  tons  raised. 

Orb-bodt. 

In  this  lease  there  is  a  big  crop  of  reddish  quartzite  on  the  joints 
of  which  a  few  small  bunches  of  ore  have  been  found  with  quartz. 

Lady  Ethel  (M.L.  337). 
Mgr.,  Chaplain. 
Location,  Etc. 

The  Lady  Ethel  lies  10  ch.  to  the  east  of  the  Morning  Star. 

Its  area  is  6  ac. 

There  is  one  shaft,  10  ft.  deep. 

Output. 

Total        ...        0  tons  Hhipixid. 

Ore-bodies. 

The  oountiy  here  is  slate,  striking  north-by-west  and  dipping 
steeply  west-by-south.  Bunches  of  ooppei*  ore  occur  on  joints  and  along 
tlie  bedding  planes,  and  in  the  latter  case  are  sometimes  connected  by 
thin  gossan  leaders,  even  though  J  ch.  apart. 

The  shaft  was  begun  on  a  2  in.  leader  of  cupriferous  gossan  strik- 
ing east  and  west.  This  leader  is  in  a  joint,  and  it  opens  ouf  to  2  ft. 
width,  where  it  crosses  a  ferruginous  belt  of  slate.  However,  in  all 
only  6  tons  of  ore  were  obtained  here. 
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Lady  Ethel  South  (H.L.  219). 
Mgr.,  Chaplain. 
Location,  Etc. 
This  adjoinfl  the  Lady  Ethel  on  the  south. 
Its  area  is  400  ft.    x  350  ft. 

Output. 

Total        ...        14  tons  shipped,  carrying  35%  copper*  {lidc  Mr.  Chaplain), 

Lady  Bose  (M.L.  236). 

Mgr.,  Moore. 

Location,  Etc. 

The  Lady  Rose  adjoins  the  Lady  Amy  on  the  west. 

Its  area  is  40  ac.  The  property  when  visited  was  under  option  to 
the  Queensland  Exploration  Company. 

Development. 

The  only  work  done  has  been  the  sinking  near  the  centre  of  the 
haae  of  a  shaft  91  ft.,  where  water  wa«  met. 

Ore-bodies. 

The  shaft  is  in  oountiy  on  the  western  side  of  a  blow  of  quartz 
atriking  north  30°  east  and  dipping  8  in  1  to  the  north-west.  The 
blow  is  4  ch.  in  length,  20  ft.  in  width,  and  stands  35  ft.  out  of  the 
ground.  It  is  slightly  stained  by  malachite  in  parts,  carries  occasional 
bunchee  of  gossan,  and  one  or  two  patches  of  copper  ore  includirig 
Guprite  were  noticed  on  the  western  side,  where  also  "  copper  weed  *' 
is  growing.  The  indications,  however,  do  not  justify  any  further 
'work  here.  The  shaft  at  the  time  of  my  visit  had  juet  reached 
quartzite  carrying  crystals  of  pyrite.f 

Ferruginous  and  copper-stained  quartz  crops  2  ch.  to  the  south- 
'west  of  the  big  blow,  but  is  scarcely  worth  any  further  attention. 

WEE   HACGREGOB  GROUP. 

The  Wee  MacGregor  Group  lies  less  than  a  mile  west  of  the  Lady 
Group,  fixjm  which  it  is  separated  by  a  practically  inaccessible  range. 
The  leases  lie  some  of  them  within  the  catchment  area  of  Jimmy's 
Spring  Creek  and  some  within  that  of  Cattle  Creek,  both  of  which  are 
tributaries  of  the  Corella.  The  former  are  connected  with  the  Springs 
Gamp  by  a  fairly  good  dray  road,  but  all  stores  for  the  latter  have  to 
be  packed  over  the  divide. 

*  Thia  i«  reported  to  have  comprised  only  surface  boulders  from  various  parts  of 
the  lease. 

t  Mr.  MoLeod,  the  underground  manager,  informed  me  in  Decemljer  that  at  lOO 
feet  horn  the  surface  only  barren  quartz  was  exposed. 
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The  count ly  rocks  comprise  schists,  quartzites,  and  an  altered 
felspathoidal  ix)ck  that  may  be  porphyry. 
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The  Great  Central  No.  1  North  and  No.  1  South  and  the  Liord 
Nelson  are  included  in  this  group,  but  work  has  not  yet  commenced  on 
them. 

Wallaroo  (H.L.  392). 
Location,  Etc. 
The  Wallaroo  lies  4  miles  south-west  of  Springs  Camp. 

Its  aa*ea  is  20  ac.  The  ground  is  held  by  the  Wee  MacGregor 
CloncuiTy  Mines,  Ltd. 

LlTBKATURB. 

For  title  of  report,  numbered  as  below,  see  Introduction. 

(12)  Mr.  Waller  reported  :  — 

The  lode  ift  traceable  for  1,000  f t ,  and  carries  more  or  lo^  copper  almost  the 
whohi  way.  There  are  two  principal  outcrops  of  ore.  One  of  these  is  110  ft.  lonj?  hy 
6  or  8  ft.  in  width.  The  ore  occurs  here  in  veins  and  bunches  in  a  silicoous  lodt;.  A 
sample  taken  from  this  outcrop,  omitting  quartz,  returned  31*6  jKir  cent.  The  (ithor 
outcrop  of  ore  consists  of  a  lens  of  gossan  70  ft.  long  by  15  ft.  wide.  A  surface  sample 
from  this  retumwl  20  ixjr  cent.  copix»r. 
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Dbvblopmbnt. 

Work  had  only  just  begun  in  December  last,  one  ehaft  having 
been  sunk  17  ft.  This  is  located  5  ch.  from  the  southern  boundaiy 
and  3  ch.  from  the  eastern. 

Oke-bodies. 

The  ore-bodies  here  occur  in  five  separate  outcrops,  extending  over 
a  total  distance  of  8^  ch.  in  a  general  north-By-west  direction,  the 
difference  in  elevation  of  the  crops  on  the  ridges  and  those  in  the 
gullies  being  50  ft. 
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Over  one  half  of  the  main  crop  is  quartz,  occurring  as  parallel 
lenticular  veins,  and  one  quarter  is  schist,  the  copper  ore  (malachite 
and  linionit*')  occurring  chiefly  in  the  fonner  where  oruslied,  as  on 
tho  Chinaman  freehold  and  others  at  Duck  Creek. 

Iron-stained  quart zite  lies  to  the  east  of  this  outcrop,  and  reddish 
(juaitzitefl  to  the  west  of  the  shaft.  Tho  main  crop  strikes  north-north- 
eas^t  dipping  3  in  1  to  the  west-north-west.  Near  the  centre  of  the 
crop  it  is  cupriferous  over  a  width  of  10  ft.,  and  my  sample  contains 
cellular  and  clayey  quarty,-l)earing  gossan  and  dense  limomite  im- 
prcnrnati'd  with  malachite  and  chalcocite ;  chloritic  schist  veined  with 
quartz  and  stained  by  malachite  ;  and  prraiiular  iron-stained  quartz.  It 
carries  ((tovernment  Analyst) : 

(it)l(l  ...  =  Txlwt.  JHT  t<rtl. 

Silver  ...         =         (»    .. 


The  shaft  is  being  sunk  in  schist  6  ft.  to  the  west  of  this  spot, 
and  at  tho  time  of  my  visit  had  just  struck  bunches  of  ore,  of  which 
1  cwt.,  estimated  to  carry  .'J0%  copper,  had  l>een  raised — fine  grained 
malachite  and  azurite  with  tile  ore.  Further  sinking  is  warranted,  as 
there  is  likely  to  be  here  large  quantities  of  low  grade  siliceous  sul- 
l»hides  below  water  level.* 

The  copper  ore  fails  within  1  ch.  to  the  south,  but  the  quartz^ 
which  continues  a  little  further  in  the  schists,  is  still  ferruginouGk 
Xoi-thwai-ds  the  crop  increases  to  12  ft.  in  width,  and  is  rather  more 
^ossany,  but  after  about  10  ft.  it  becomes  siliceous  and  the  end  of  the 
sho<.>t  may  ])e  taken  as  at  .*^0  ft.  from  the  shaft,  though  the  quartzite' 
is  ferrujrinous  for  a  further  20  ft.  to  the  north-north-west. 

The  northern  cik)]),  similar  in  constitution  to  that  at  the  main 
shaft,  is  1  ch.  beyond  tlic  northern  end  of  the  latter  crop.  It  is  30  ft. 
in  lengtli,  and  averages  2  ft.  C  in.  in  thickness. 

At  1  ch.  south  of  the  main  crop  there  is  a  small  cupriferous  out- 
crop, and  20  ft.  beyond  it,  to  the  south-south-east,  is  the  boomerang 
crop,  which  is  2  ch.  iii  length  and  averages  5  ft.  in  width,  its  peculiar 
shape  being  due  to  its  dip  and  the  contour  of  the  ground.  It  consists 
of  schist  with  quartz  lenses  and  bunches  of  fairly  rich  ore — the  latt<3r 
carrying  up  to  10%  copper. 

*  A  correHpondeiit  stateH  in  the  "British  Australtwian "  of  4th  July,  1907,  that  in 
tlio  crosscut  from  the  main  shaft  at  the  85  ft.  level  sulj)hido8  carrying  10  %  copper  had 
been  proved  over  a  width  of  80  ft.  Further  it  is  mentioned  that  sulphides  were  being 
entered  by  t)io  drive  from  No.  2  shaft  (located  900  ft.  south  of  the  above). 


205 

The  southernmost  crop,  J  eh.  to  the  south-west  of  the  last,  is  5  ft. 
in  greatest  thickness.  It  is  composed  of  iron-stained,  but  only  slightly 
cupriferous,  schist  and  quartz,  with  only  occasional  bunches  of  fair 
grade  ore.    Beyond  it  to  the  south  pinkish  quartzite  appears. 

Wattle  (H.L.  423). 
Location,  Etc. 

The  Wattle  lies  16  oh.  west  of  the  Wallaroo. 

Its  area  is  5  ac.  The  ground  is  held  by  the  Wee  MacGregor  Clon- 
curry  Mines,  Ltd. 

Work  had  not  begim  here  at  the  time  of  my  visit  to  the  group,  and 
my  time  being  short,  it  was  therefore  not  inspected. 

LiTBRATURB. 

Por  title  of  report,  numbered  as  below,  see  Introduction. 
(12)  Mr.  Waller  has  written :  — 

The  lode  strikes  20°  East  of  North,  and  dips  to  the  West.  It  outcrops  for  a 
distance  of  200  feet,  showing  Copper  ore  in  several  places.  The  principal  outcrop  of 
Copper  ore  is  situated  towards  the  south  end  of  the  lode,  and  consists  of  gossan  and 
qaaitz  canying  carbonate  and  oxide  of  copper,  and  a  little  glanz  and  yellow  Copper. 
This  outcrop  is  20  feet  long  by  6  feet  wide.  A  surface  sample  taken  from  here 
returned  19  per  cent.  Copper. 

Great  Central  (H.L.  424). 

Location,  Etc. 

The  Great  Central  is  located  south  of  the  Wee  MacGregor. 
Its  area  is  10  ac.    ITie  lease  is  held  by  the  Wee  MacGregor  Clon- 
cuny  Mines,  Ltd. 

Literature. 

For  title  of  report,  numbered  as  below,  see  Introduction. 

(1 2)  Mr.  Waller^s  report  is  as  follows : — 

The  lode  is  a  very  large  one,  about  100  feet  in  width,  and  composed  at  surface  of 
gossan  and  quartz.  .  .  .  The  western  or  hanging-wall  portion  of  the  lode  ap^Huirs 
to  be  ijaainly  quartz,  while  the  eastern  or  footwall  portion  is  gossan.  The  gossan 
extends  along  the  surface  for  400  feet,  containing  more  or  leas  Copper  the  whole  way, 
but  the  main  shoot  of  ore  is  approximately  in  the  centre.  The  gossan  at  this  place  is 
70  feet  wide,  and  appears  to  carry  good  Copper  for  the  whole  of  this  distance.  Practi- 
cally every  stone  broken  carries  good  Copper,  and  most  of  it  is  of  good  grade.  A  rough 
sample  taken  right  across  the  70  feet,  omitting  only  one  or  two  small  lenses  of  (juartz, 
gave  a  return  of  17  per  cent.  Copper.  This  good  ore  appears  to  extend  along  the  Icxle 
for  about  120  ft.,  though  probably  it  does  not  maintain  its  full  width  of  70  feet  for  the 
whole  of  this  distance.  At  any  rate,  the  surface  indications  point  to  the  presence  of 
a  large  and  rich  ore-body  in  this  lode,  which  deserves  to  Ite  energetically  opened 
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Development. 

Work  had  not  long  commenced  when  thi%  lease  was  visited  in 

Dccein1x>r  l^iat,  there  being  then  only  an  adit  17  ft.  in  length  with  an 

approacli  30  ft.  long.    This  is  1  ch.  from  the  eastern  boundary  and  6  ch. 

from  the  southern. 

Ore-bodies. 

A  belt  of  schist,  running  nearly  north  and  south  and  dipping  10 
in  1  to  the  west,  has  here  been  found  to  be  cupriferous  over  a  limited 
area.  This  belt,  which  lies  between  two  bands  of  quartzite,  is  150  ft 
in  greatest  width,  and  shows  signs  of  great  crushing.  Lenticular  quarti 
veins  have  been  developed,  and  the  intervening  schists  are  very  ferru- 
ginous, and  in  addition  they  are  stained  by  malachite  over  the  whole 
widtli.  Southwai-ds  of  tho  thickest  part  the  copper  ores  are  some^Hiat 
inoixi  concentrated,  there  being  crops,  6  ft.  wide  and  30  ft.  long,  that 
will  probably  yield  10%  copper,  and  give  promise  of  being  richer 
below. 

Beyond  a  chain  to  the  south,  however,  the  iron  and  copper  contents 
may  be  considered  negligible  quantities,  and  tJie  place  of  the  sdiiat  is 
taken  by  barren  white  (luartzite.  Northwards  of  the  thickest  part  of 
the  area  the  amount  of  copper  in  the  schists  decreases,  and,  at  a  chain 
distant  malachite  is  found  instead  staining  ferruginous  cellular  quartz 
on  the  line  of  the  strike  of  the  wentern  quartzite  band,  whidi  passesl  1  ch. 

to  tho  west  of  the  mouth  of  the  adit.  The  schists  are  quite  barren  at  the 
mouth  of  the  adit,  which  is  being  opened  to  prove  the  cupriferoua 
country  at  a  depth  of  85  ft.  below  the  crop,  and  is  2Jch.  to  the  north  of 
the  tJiickest  portion.  This  work  is  warranted  by  the  appearance  of 
the  hithei-to  untouched  outcrop,  from  which  it  is  to  be  anticipated  that 
richer  bunches,  up  to  a  chain  in  length  and  perhaps  10  ft.  wide  will  be 
found,  separated,  however,  by  much  bairen  country. 

Tlie  cross  vein  mentioned  under  the  description  of  the  Wee  Mac- 
Gregor  Extended  passes  about  5  ch.  north  of  the  adit,  but  was  not 
noticed  to  extend  further  westwards.  There  is  possibility  of  its  being 
on  a.  liriC  of  fault,  and  that  the  Great  Central  cupriferous  zone  is  the 
southern  part  of  the  Woe  MacGregor  zone,  which  would  necessitate  a 
hoavo  of  nearly  J  mile. 

Wee  MacGregor  (H.L.  393). 
Location,  Etc. 

The  Wee  MacGregor  lies  on  a  branch  of  Cattle  Creek,  i  mile 
noith-west  of  the  Wallaroo. 

Its  area  is  20  ac.  The  lease  is  the  property  of  the  Wee  MacGregor 
Cloncurry  Mines,  Ltd. 
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LlTBIRATtrRB. 

For  title  of  report,  numbered  as  below,  see  Introduction. 
(12)  Mr.  Waller  writes: 

This  is  a  large  lode,  out-cropping  at  the  surface  for  a  distance  of  1,000  feet.  .  ,  . 
The  width  of  the  lode  varies  from  6  feet  to  15  feet,  and  may  be  even  wider  in  places. 
The  outcrop  is  composed  of  moderately  soft  but  somewhat  siliceous  gossan,  carryhig 
more  or  less  Copper  in  the  form  of  carbonates  and  oxides,  associated  with  occasional 
lenses  of  quartz.  Of  the  1,000  feet  of  outcrop,  approximately  one-half,  or  500  ft., 
carries  apparently  good  Copper.  No  work  has  yet  been  done  on  the  lode,  so  it  is  at 
present  only  possible  to  speak  of  surface  indications.  These  are  of  a  highly  promising 
c^haracter.  A  sample  from  the  outcrop  at  the  North  end,  taken  by  chipping  here  and 
there  along  the  outcrop,  returned  20  per  cent,  copper.  At  the  South  End  the 
width  of  ore  of  this  grade  is  at  least  15  feet.  A  few  very  rich  boulders  of  red  oxide  of 
Copper  are  to  be  seen  at  the  surface  at  this  point,  assaying  up  to  80  per  cent.  Copper. 

Dbvblopmbxt. 

Work  was  in  the  initial  stages  at  the  time  of  my  visit  in  December. 
One  shaft,  near  the  centre  and  2  ch.  from  the  eastern  boundary,  was 
only  15  ft.  deep;  and  the  other,  2  ch.  from  the  southern  boundary,  was 
20  ft.  deep. 

Qrb-bodibs. 

The  northern  outcrop  comprises  crushed  schist,  veined  with  quartz 
over  a  width  of  12  ft.,  and  a  length  of  about  1  ch.  Stains  of  mahi- 
chite  are  to  be  seen,  but  do  not  appear  to  extend  below  the  surface. 
The  crop  is  somewhat  gossany,  and  this  is  the  most  promising  feature 
about  it^  No  trenching  has  been  done,  but  the  shaft  is  being  sunk  on 
the  western  side,  the  first  15  ft.  of  sicking  having  been  in  ferruginous 
decomposed  slate,  with  slight  stains  of  copper  and  occasional  bunches- 
of  ore,  rather  more  abundant  and  richer  near  the  surface  than  in  the 
lower  part.  A  second  crop,  1  ch.  in  length,  occurs  1  ch.  to  the  south- 
south-east  on  the  line  of  strike  of  the  above. 

Tlie  southern  crop  extends  from  the  shaft  for  40  ft.  to  the  north 
and  30  ft.  to  the  south,  the  greatest  width  (8  ft.)  being  just  south  of 
the  shaft,  although  malachite  stains  were  noticed  in  the  country  over 
much  greater  widths.  It  is  made  up  of  crushed  schist  with  veins  of 
quartz  and  slight  impregnations  of  malachite.  The  richer  portions,, 
-which  may  be  2  ft.  in  thickness  and  which  each  contain  a  few  tons,  are 
expected  to  run  20%  copper,  but  the  crop  as  a  whole  will  not  yield 
more  than  5%.  The  shaft  is  on  the  western  (hanging-wall)  side,  and 
to  20  ft.  depth,  where  much  quartz  was  appearing,  is  in  kaolinised 
country  with  copper  stains,  impregnations,  and  bunches.  These 
bunches  not  infrequently  have  a  kernel  of  cuprite  or  of  cuprite  and 


limmiite  surrounded  by  tai)iiiiated  malacliite,  the  outer  parte  ctf  vhich 
contain  much  cl&yey  impurity.    (See  Fig.  22.)    About  1  ton  <rf  ore  haa 


Fio.  22  (natural  size). — osidised  ore,  was  uacorboob. 

1.  Kaolin  I         4.  Cupritt  ( ferrugincrat  Pneardi  the 

3,  Earthy  matackitc  UmaniU). 

'^.  Limonitc  \ 


been  paddocked  and  this  conRist^  of  one-third  ferm^nouB  cuprite,  one- 
third  malachite,  and  one-third  clayey  impurity,  the  whole  stained  by 
earthy  malacliite  and  azurite  and  avera^ng  perhaps  40%  cc^per.  The 
mat«rial  from  tlie  iihaft  aliould  yield  at  least  '2%  copper,  earthy  niala^ 
chite  occurring  in  the  ka«Jin. 

Wee  MafiGr^or  Extended  (K.L.  445). 
Location,  Etc. 
Tliis  adjoins  the  Wee  MacGregor  on  the  south- south-east. 
Its  area  is  8  ac. 

Ore-bodibb. 
Tlie  Wee  MacGregor  formation  can  be  traced  southwards  into  this 
lease,  being  here  a.  feri'uginous  quartzite  destitute  of  copper.  An 
unusual  occurrence  here  is  that  of  a  cross  vein,  which  niaief  n-  jironii- 
nent  cr(^,  dipping  steely  nwtliwarda,  for  over  \  mile  to  the  east  of 
the  formation.  It  is  several  feet  in  widtli,  and,  viewed  from  a  diatauLc, 
haa  a  roughly  banded  structure,  but  closer  inspection  sliows  it  to  be 
composed  of  a  network  of  veinlets  (rf  quartz  in  silicified  slate.  Much 
of  the  quartz  has  a  chalcedomio  texture,  much  is  cellular,  and  a  little 
haH  tlie  "'dogtooth"  structure  (sometimes  in  radiating  rosettes). 
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LADT  SOUTH  OBOUP. 


The  group  includee,  besides  those  mentioned  below,  the  Lady 
South  No.  1,  the  Evening  Star,  and  the  Haematite. 


>^eak  iSChatos  h*n  Inch 


u..te 
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Lady  South  (MX.  297). 

Mgr.,  Donner. 

Location,  Etc. 

The  Lady  South  lies  just  east  of  the  Fountain  Range,  \\  mile 
south-south-west  of  the  Lady  Ethleen  and  10  miles  south-west  of  the 
Springs  Camp. 

Its  area  is  10  ac. 

Orh-bodt. 

The  surveyor's  plan  shows  the  outcrop  to  run  north-north-east. 

o 
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Fonntain  Head  (ILL.  534). 

Mgr.,  McCormack. 
Location,  Eire. 

The  Fountain  Head  is  on  Jimmy's  Spring  Creek,  1^  mile  south- 
by-east  of  the  Wallaroo. 
Its  area  is  10  ac. 
A  tunnel  has  been  opened  in  the  north-eastern  comer  of  the  lease. 

Orb-bodt. 

An  outcrop,  striking  north-by-west,  is  shown  on  the  surveyor's 
plan. 

MELBA  OBOUP. 

The  group  consists  of  only  the  Melba  and  the  Rising  Sun,  the 
latter  of  which  was  not  visited. 

Melba  (MX.  319). 

Mgr.,  Matheson. 
Location,  Etc. 

Tlie  Melba  is  situated  on  the  western  bank  of  the  Corella  River, 
6^  miles  west-by-north  of  the  Springs  Camp.     The  distance  by  the 
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dray  track  down  the  river  to  the  Rosebud  is  twice  the  above.     It  is 
3J  miles  west-south-west  of  the  Mona. 

Its  area  is  10  ac.  The  lease  is  held  by  the  Willcocks  Cloncurry 
Development  Syndicate. 

Dbvblopmbnt. 

A  shaft  has  been  sunk  to  a  depth  of  50  ft.,  and  from  it  drifts  have 
been  opened  12  ft.  north-west  and  15  ft.  south-east,  and  crosscuts 
10  ft.  north-east  and  12  ft.  south-west.  This  is  in  the  south-eastern 
comer  of  the  lease.  One  or  two  shallow  holes  have  been  made  in  the 
vicinity  of  the  shaft,  and  there  are  two  trenches  near  the  centre  of  the 
lease. 

Output. 

1906        ...        60  tons  shipped,  carrying  25%  copper  (manager's  report) 
15    ,,     seconds  at  grass. 

Orb-bodies. 

Tliere  is  little  on  the  surface  to  indicate  the  existence  of  any 
quantity  of  rich  ore  here.  A  formation  (that  met  in  the  eastern  drive) 
is  to  be  seen  in  a  pothole  20  ft.  north-east  of  the  shaft.  Ill-defined 
bunches  of  carbonate-bearing  ore  were  noticed  2J  cli.  north-west  of  the 
shaft,  and  gossan  at  3,  4,  and  10  ch.  distant  from  the  same.  The 
trenches  near  the  centre  of  the  lease  offer  disappointing  exposures  and 
are  apparently  on  separate  lenses. 

Most  of  the  ore,  which  occurs  in  lenticular  bunches,  seems  to  have 
come  from  the  upper  part  of  the  sliaft.  The  ore-bearing  seam  passes 
out  of  the  shaft  to  the  east  at  20  ft.  from  the  surface,  but  comes  in 
again  at  the  shaft  bottom. 

In  the  north-western  drive  stringers  and  small  lenses  of  slightly 
decomposed  pyrite  were  noticed  in  schist,  between  two  vertical  partings 
2  ft.  apart.  The  south-eastern  drive  is  in  chloritic  schist  with  some 
siuteiy  lime  towards  the  end.  At  the  end  of  the  south-western  crosscut 
there  is.  a  fonnation  of  schist,  2  ft.  6  in.  wide,  partly  replaced  by 
chalcopyrite,  now  in  process  of  alteration  into  limonite.  It  is  ill- 
defined  and  not  to  be  expected  to  last,  even  though  the  footwall  country 
is  somewhat  slickensided  internally.  The  north-eastern  crosscut  is  in 
a  loose  granular  siliceous  fonnation  having  some  resemblance  to  fault 
ground.  Scattered  tlirougli  it  are  ciystals  of  actinolite  and  crystalline 
country  rook,  and  lumps  of  glance,  with  scattered  grains  of  chalcopy- 
rite, are  stated  to  have  been  found  in  the  more  ferruginous  portions,  as 
well  as  nodules  of  malachite. 

Further  sinking  to  test  thi»  formation  is  warranted.  The  paddock 
at  the  shaft  has  15  tons  of  poor  seconds  (limonite  with  scattered 
pyrite).  The  manager's  reports  state  that  40  tons  of  25%  ore  were 
obtained  from  within  14  ft.  of  the  surface,  but  only  20  tons  were 
obtained  from  the  remainder  of  the  sinking,  driving,  and  cross-cutting. 
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SECRET   GROUP. 

Neither  the  Secret  nor  the  Shakespear,  the  second  leaae  in  thii 
group,  was  visited,  and  no  particulars  of  interest  being  available,  the 
latter  is  omitted. 

Secret  (M.L.  264). 
Mgr.,  Matheson. 
Location,  EVro. 

The  Secret  is  in  a  deep  and  narrow  valley  4  milea  west-bj-north 
from  the  Springs  Camp,  and  3  miles  south-south-east  of  the  Rosebud. 

Its  area  is  10  ac  This  is  held  by  the  Willcocks  Cloncurry 
Development  Syndicate. 

Near  tlie  southern  boundary  a  shaft  was  sunk  33  ft,  and  No.  1 
crosscut  opened  from  the  bottom  (16/9/05).  Shaft  50  ft.  deep  (5/10/06) 
and  No.  1  crosscut  27  ft  in  ;  No.  2  crosscut,  at  50  ft.,  in  12  ft.  Shaft 
95  ft.  (21/5/06)  and  No.  3  crosscut  19  ft.  in. 

Orb-bodibs. 

A  formation,  22  ft.  wide  and  carrying  11%  copper,  is  reported* 
to  have  been  met  in  No.  1  crosscut,  and  No.  2  crosscut  proved  24  ft. 
of  ore  assaying  10*5%  copper. t  Tlie  last  7  ft.  is  said  to  be  in  cupreous 
iron  pyrite. 

ROSEBUD  OROUF. 

No  particulars  of  the  Nick  of  Time  are  available,  and  it  has 
therefore  been  omitted  from  this  record.  None  of  the  leases  was 
inspected. 

Rosebud  (M.L.  266). 

Mgi\,  Matheson. 

Location,  Etc. 

The  Rosebud,  on  the  northern  bank  of  the  Corella,  is  4^  miles 
north-west  of  the  Springs  Camp.  This  is  one  of  the  leases  held  by  the 
Willcocks  Cloncurry  Development  Syndicate. 

Its  area  is  10  ac. 

Dbvblopmbnt. 

An  adit  has  been  opened  106  ft,  and  crosscuts  opened  at  intervals 
of  25  ft.  A  winze  has  also  been  sunk  25  ft  below  the  adit.  Opencuts 
are  shown  on  the  surveyor's  plan  on  the  southern  boundaiy  and  3  ch. 
to  the  north-north-west. 

Orb-body. 

There  is  an  outcrop  here,  20  ft  wide  and  23  ft  high,  ^trikin<,' 
north-by-west  The  lode,  alongside  which  is  the  adit,  has  been  tested 
by  cross-cutting,  with  results  as  follows  J: — No.  1  crosscut— 8  ft.  ore 

♦  Warden'-  i-eport  for  August,  1905.  t  Warden's  rejwrt  for  DtKtinhtr,  liKT). 

+  Q.G.M.J.,  15  Nov.,  1905,  and  16  Feb.,  1906. 
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assaying  11*1%  copper;  No.  2  crosscut^ — 15  ft.  ore  assaying  8%  ;  No.  3 
crosscut — 20  ft.  ore  assaying  2*4%  ;  and  No.  4  crosscut — siliceous  ore 
assaying  2*5%.  Tliese  the  manager  considered  unsatisfactory.  The 
lode  became  very  pyritous  in  the  winze,  but  the  copper  value  continued 
constant. 

Mona  (MX.  520). 

Migr.,  Woods. 

Location,  EJtc. 

Tlie  Mona  is  on  the  northern  side  of  the  Corella  River,  4^  miles 
n(Mrth-wee?t  of  the  Springs  Camp.  It  is  12  oh.  north  of  the  Nick  of 
Time. 

Its  area  is  5  ac. 

One  shaft  has  been  sunk  near  the  centre  of  the  lease. 

Output. 

1906        ...        23  tons  8hipi)ed. 

Orh-bodt. 
Hie  surveyor's  plan  shows  the  outcrop  striking  north-north-west. 

JUBILEE  OBOUF. 

The  Sunflower  and  Mountaineer  liave  not  been  included  here,  as 
no  description  has  been  made  of  the  ore-bodies.  The  group  was  not 
visited. 

Jubilee  (M.L.  460). 

Mgr.,  Lobston. 

Location. 

The  Jubilee  is  on  Running  Creek,  8  miles  north  of  the  Springs 

Camp.     It  adjoins  the  Printy,  and  lies  3   miles  north-west  of  the 

Imperial. 

Area. 

Its  area  is  15  ac.    The  ground  has  been  under  option  to  Jacomb's 

Syndicate. 

Development. 

There  are  two  shafts  on  this  lease — No.  1,  32  ft.  deep ;  and  No.  2, 
46  ft  deep.  One  of  them  is  near  the  centre  of  the  eastern  side,  the 
other  near  the  middle  of  the  southern. 

Orb-body. 

The  siurveyor's  plan  shows  a.  lode  striking  north-by-east  from  the 
southern  to  the  northern  shafts  and  then  north-north-west  to  the 
northern  boimdary.  The  outcrop  is  similar  to  that  on  the  Springs — a 
formation  carrying  bunches  of  ore.  The  ore  at  45  ft.  in  No.  2  shaft  is 
said  to  have  assayed  34*7%. 


214 
Output. 

1904        ...        25^9  t(»iH  Hhipped  (from  Corella  P.A.) 
HKK)        ...        IS       „         ,,        (    „    Jubilee  and  Printy) 

Total     43i3    „ 


Printy  (MX.  255). 
Location,  Etc. 
The  Printy  adjoins  the  Jubilee  on  the  north. 
Itfi  area  is  20  ac. 
Some  work  lias  been  done  in  the  south-eastern  comer. 

Orb-bodt. 

The  ore-body  worked  is  believed  to  be  on  the  line  opened  in  the 
Jubilee,  the  general  strike  of  which  in  this  lease  is  slightly  weet  of 
north-north-west. 

SUNSET  OBOUP. 

Nothing  is  known  of  the  nature  of  the  May  Day  and  Alice  G.  ore- 
bodies,  and  descriptions  of  the  leases  have  therefore  been  excised. 
Tlie  group  was  not  visited. 

Sunset  (M.L.  267). 

Mgr.,  Campbell. 

Location,  Eire. 

The  Sunset  is  on  Green  Creek,  10  miles  north-by-west  from  the 
Springs  Camp. 

Its  area  is  20  ac. 

The  shaft  was  30  ft.  deep  in  December,  1906. 

Output. 

llKXi        ...        26  tons  at  grass  (5/3/0(J). 

Orb-bodt. 

Some  40%  clialcocite  ore  is  said  to  have  been  found  here,  but  it  is 
understood  that  development  did  not  turn  out  well. 

Sunset  No.  1  North  (MJi.  425). 
Mgr.,  Copley. 
Location,  Etc. 
This  adjoins  the  Sunset. 

Its  area  is  10  ac. 

Output. 

IfKK)        ...        0  tons  at  grass  (5/8/06). 


Rosewood  (M.C.  289). 

Location,  Etc. 

The  Roeewood  (or  Sunset  No.  1  South)  is  on  Green  Creek,  9J 
miles  north-by-west  of  the  Springs  Camp,  and  adjoins  the  Sunset  on 
the  south-east. 

Its  area  is  10  ac.  It  is  one  of  the  leases  held  by  the  Willoocks 
Cloncurry  Development  Syndicate. 

Lidster  (M.L.  348). 

Mgr.,  Entriken. 

Location,  Etc. 

The  Lidster  is  10  miles  north-by-west  of  the  Springs  Camp. 

Its  area  is  40  ac. 

Dbvklopmbnt. 

An  adit  runs  10  ft.  into  the  lode  formation  (5/3/06),  in  about  the 
centre  of  the  lease.    This  was  put  in  by  Jacomb's  Chillagoe  Syndicate. 

Or&bodies. 

Mr.  Warden  Cherry  reported — "  A  very  large  copper-stained  fonna- 
tion,  with  occasional  patches  of  gossan  and  seams  of  ore."     (6/4/06.) 

Rose  (MX.  332). 

Mgr.,  Allis. 
Location,  Etc. 

The  Rose  lies  10 J  miles  north  of  the  Springs  Camp. 

Its  area  is  5  ac.  It  is  held  under  option  by  the  West  Cloncurry 
Copper,  Ltd. 

Wilmot's  Valley  (M.L.  374). 

Mgr.,  Wilmot. 

Location,  Etc. 

Wilmot's  Valley  lies  11 J  miles  north-by-west  of  the  Springs  Camp. 
It  is  a  mile  and  a  half  north  of  the  Sunset. 

Its  area  is  10  ac. 

Development. 

A  shaft  was  27  ft.  deep,  and  driving  was  going  on  in  December 

last. 

Output. 

1906        ...        10  tons  shipped  (reported). 

Orb-bodies. 

The  shaft  is  on  the  middle  of  three  parallel  outcrops,  striking 
irithin  a  few  degrees  of  north.  There  is  reported  to  be  a  fair  amount  of 
22%  ore  here,  which  it  does  not  pay  to  ship. 
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ENQUIBT  GROUP. 

The  King's  Crown  belongs  to  this  group,  but  has  been  omitted  on 
account  of  no  particulars  being  available.    The  mines  were  not  visited. 


Enquiry  (MJL  265). 

Location,  Eia 

The  Ekiquiry  lies  on  Green's  Creek  10  miles  north-west  6i  the 
Springs  Camp. 

Its  area  is  5  ac.  This  is  one  of  the  Willcock's  Cloncurry  Develop- 
ment Syndicate's  leases. 

One  small  cut  has  been  opened. 

Output. 

19(M>        ...        r>  tons  of  fiiirly  dOKKl  ore  atgnisM. 

Ore-body. 

Tlie  majiager  lias  stated  that  the  Enquiry  is  of  little  importance. 
The  cut  exposes  3  to  4  ft.  of  coi)per-bearing  formation,  according  to 
Mr.  Cherry. 

Snowstorm  (M.L.  317). 

LocATiox,  Etc. 

The  Snowstorm  is  on  Charley's  Creek  12i  miles  north-wefift  of 
the  Springs  Camp. 

Its  area  is  5  ac.  The  lease  is  under  option  to  the  West  Cloncurry 
Copi)er,  Limited,  but  has  not  been  worked. 

Orb-body. 

The  Snowstorm  crop  is  reported  to  be  a  siliceous  body  of  great 
width. 

Feathertop  (M.L.  316). 

Mgr.,  AUis. 

Location. 

The  Feathertop  is  located  on  a  tributary  of  the  eastern  branch  of 

the  T^ichhardt  River,  13 J  miles  north-weet>by-north  from  the  Springs 

Camp. 

Arba. 

Its  area  is  5  ac.  The  lease  is  under  option  to  the  West  Cloncurry 
Copper  Company. 

Orb-body. 

There  is  reported  to  be  a  big  siliceous  body  here. 
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King's  Cross  (M.L.  426). 

Mgr.,  Carty. 

Location,  Etc. 

Tho  King's  Cross  is  located  IH  miles  north-by-west  from  the 
Springs  Camp. 

Its  area  is  20  ac. 

The  shaft  was  reported  to  be  15  ft.  deep  in  December,  1906. 

Ore-bodies. 
The  ore  is  said  to  be  of  medium  grade   quartz  and  gossan.    The 
shaft   exposes   oyer  4  ft.  of  lode  apparently   increasing  in   width. 
Warden  Cherry  states  the  country  is  granite  (5/4/06). 

MOUNT   LIDSTEB  OROUF. 

Little  is  known  of  any  of  the  leases  of  this  group. 

Monnt  Lidster  (M.L.  339). 
Mgr.,  Entriken. 
Location,  Etc. 

The  Mount  Lidster  lies  14  J  miles  north  of  the  Springs  Camp.    It  is 
1  mile  north-eastrby-north  from  the  Hidden  Treasure. 
Its  area  is  80  ac. 

Development. 

There  are  two  shafts  here,  30  ft.  and  60  ft.  deep  respectively 
(December,  1906),  and  sunk  by  Jaoomb's  Chillagoe  Syndicate  under 
option. 

Ore-body. 

The  outcrop  is  stated  to  extend  north-eastwards  over  35  ch.  on 
the  lease,  but  the  best  ore  is  exposed  at  the  northern  end.  One  of  the 
shafts  is  reported  to  have  been  sunk  in  country  the  other  in  goseany 
ore  rich  in  copper. 

Hidden  Treasure  (MX.  362). 
Mgr.,  Phillip©. 
Location,  Etc. 

The  Hidden  Treasure  is  13  miles  north-by-west  from  the  Springs 
Giunp.     It  is  2  miles  by  track  from  Mount  Lidster. 

It«  area  i-s  5  ac. 

The  shaft  is  15  ft.  deep  (Dec.,  '06).    Idle. 

Output. 

1906        ...        20  tons  at  grass  (5/4/06).     Some  of  gcxxi  quality. 

Or&bodibs. 
The  Hidden  Treasure,  May  Day,  and  Mount  Lidster  are  under- 
stood to  be  all  on  one  line. 
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Faded  Bose  (M.L.  357). 

Mgr.,  AUia. 
Location,  Era 

The  Faded  Rose  is  14  miles  north-by-east  from  the  Springs  Camp, 
And  adjoins  the  Roseleaf. 

Its  ai'ea  is  10  ac.     The  leaae  is  under  option  to  the  Weet  Clon- 
cuny,  Ltd. 

Roseleaf  (MX.  328). 

Mgr.,  AUis. 

Location,  Etc. 

The  Roseleaf  adjoins  the  Faded  Rose  on  the  north-east. 

Its  area  is  10  ac.     Tlie  lease  is  under  option  to  the  West  Clon- 
curry  Copper,  Ltd. 

The  shaft  in  December,  1906,  was  said  to  be  20  ft.  deep.     Idle. 

CHARLEY'S  CREEK  GROUP. 

This  is  the  farthest  out  group,  being  really  on  Leichhardt  waters. 

Fuchsia  (M.L.  326). 

Mgr.,  Allis. 

Location,  Etc 

The  Fuchsia  is  on  Charley's  Creek,  17  miles  north-west-by-north 
from  the  Springs  Camp. 

Its  area  is  5  ac.    The  lease  is  under  option  to  the  Weet  Cloncurry 
Copper  Company.     It  is  un worked. 

Orb-bodt. 

There  is  stated  to  be  a  large  siliceous  outcrop  on  this  lease  in 
which  a  little  ore  can  be  seen  at  intervals. 

Copper  Cross  (M.L.  537). 
Mgr.,  Richards. 
Location,  Etc. 

The  Copper  Cross  is  located  on  Charley's  Creek. 
Its  area  is  400  ft.  x  350. 

Sinking  in  December,  1006,  was  reported  to  be  20  ft.  from  the 
surface. 
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SOLDIER'S  CAP. 

Soldter'B  Cap  ie  a,  typical  meea  of  Desert  Saodstone  reeting  on 
tilted  slatea  of  much  greater  age.  Tlie  Cap  is  situated  17J  miles 
south-eaet  of  Ooncurry.  Tlie  Mount  Wheeler  leases  are  on  its  eastern 
flanks,  the  other  minee  lying  chi^y  to  the  north-east. 

HOITNT  WHEELER  OBOtTF. 

Included  here  are  only  those  holdings  actually  seen  or  concerning 
which  some  particulars  are  available.  The  following  have  been 
omitted  [—Forty-second  (MX.  605),  Mount  Lookout  (M.L.  687),  Ivy 
<M.L.  730),  SunriRe  (M.L.  613),  Slate  Hill  (M.L.  725),  and  Chalkogen 
(M.L.  668). 

Uonnt  Wkeeler  (U.L.  351,  Etc.). 
Mgr.,  W.  Paton. 

LOCATIOK. 

The  Mount  Wheeler  leasee  lie  on  the  eastern  slopes  of  Soldier's 
Cap,  25^  miles  south-east  of  Cloncurry,  the  distance  by  road  being 
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32  miles.  The  oountiy  to  the  north  of  Soldier's  Cap  U  befiiUtifullj 
rounded  with  rolling  hills  extending  out  to  the  rolling  downs  about 
7  miles  to  the  east. 

Arsa. 

The  surveyed  leases  are  five  in  number,  and  each  is  5  ao.  in 
extent.    They  are  from  north  to  south :  351,  486,  487,  514,  and  515. 

Just  before  my  visit  application  had  been  made  to  have  the 
last  three  cancelled  in  order  that  three  leases  (Nos.  720,  719,  and  721), 
each  of  10  ac.,  might  be  repegged  slightly  to  the  west,  but  over- 
lapping the  old  leases.  At  the  same  time  application  was  made  for  a 
lease  of  15  ac.  (No.  718)  to  the  west  of  Nos.  351  and  486.  Though 
Mr.  Pat  on  gave  cordial  assistance,  we  had  considerable  difficulty  in 
(letennining  the  extent  of  the  old  leases  and  the  new  ones  had  not  yet 
been  surveved. 

LiTBRATUHH. 

For  title  of  report  see  Introduction. 

(V2)  Mr.  Waller  says: 

Tho  lode  is  a  very  larK<'  one;  it  is  composed  partly  of  gossan  and  ironatone 
and  partly  of  doloniit<>  and  quartz,  and  occupies  a  zone  of  shearing  in  diorite. 
.  .  .  It  is  stained  with  carl)onate  of  copper  at  numerous  points.  The  prinoipal 
outcrop  of  oro  is  at  the  north  end,  where  the  zone  of  shearing  is  at  least  200  ft. 
wide.  The  coppi>r  is  contained  in  a  seam  of  ironstone  6  ft.  thick,  crossing  this 
formation  almost  at  rip^ht  angles.  .  .  .  The  lode  has  been  broken  into  in  the 
bottom  of  this  shaft,  and  carries  10%  of  copper  ore  for  a  width  of  5  ft.    .    . 

Development. 
Tlio  mine  wiis  under  exemption  when  visited,  and  the  under- 
gromid  workings  were  inaccessible. 

M.L.  Sol. — The  workings  on  M.L.  351  comprise  one  trench  and 

two  shafts. 

The  main  shaft  (A),  in  the  northern  central  part  of  the  lease,  is 
03  ft.  in  total  depth  (23  ft.  vertical,  and  then  underlying  1  in  1  to 
tjje  south).  At  the  liottom  of  the  old  filled-in  part  (25  ft.  below  the 
top  of  the  underlie)  a  drive  was  carried  25  ft.  west  to  intersect  the 
north  and  south  cro]). 

'J'hc  pr()«i)ecting  shaft  15  ft.  deep  is  1  ch.  to  the  north  of  A  shaft. 

M.L.  486. — Tlie  only  oi>ening  on  this  lease  is  the  shaft  B,  which 
is  in  the  gully  near  the  centre.  It  was  sunk  on  an  underlie  of  H  in  1 
to  the  east,  to  a  total  deptli  of  80  ft.,  water  level  being  47  ft.  below 
the  surface.  On  the  50-ft.  level  crosscuts  run  26J  ft.  east  and  6  ft. 
west;  and  on  the  80-ft.  level  a  crosscut  runs  19  ft.  east. 
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M,L,  4^7, — A  pothole  3  ft.  deep  has  been  opened  on  tKe  hilltop 
near  the  centre  of  the  lease,  and  the  C  shaft,  19  ft.  deep,  is  in  the 
gully  near  the  northern  boundary. 

Gbologt. 

The  country  here,  with  the  exception  of  the  Desert  Sandstone 
forming  the  upper  part  of  Soldier^s  Cap,  comprises  highly  filtered 
sedimentaries,  but  the  occuiTence  of  the  pneumatolitio  mineral  tour- 
maline* at  the  Shamrock  gold  mine,  less  than  2  miles  to  the  uorth- 
north-west,  proves  that  deep-seated  igneous  intrusion  has  taken  place, 
this  mineral  resulting  from  after  actions  of  the  cooling  magma. 

There  is  consequently  some  reason  for  believing  that  the  accmnu- 
lations  of  copper  ore  may  be  due  in  jDart  at  least  to  the  consequent 
activity  of  ascending  solutions. 

•    The  leasee  are  strung  on  a  gossan-stained  zone  traceable  in  a 

general  north  and  south  direction  from  near  the  northern   end   of 

!M.L.  351  into  the  middle  of  M.L.  514.     On  the  continuation  of  the 

line  a  large  crop  of  siliceous  limestone  crosses  the  southern  boundary 

of  M.L.  514.    This,  with  the  general  character  of  the  outcrops  and  the 

Sequent  occurrence  of  limestone  in  the  ferruginous  zone  to  the  north, 

must  be  taken  as  evidence  simply  of  the  zone  being  the  outcrop  of  a 

sedimentary  stratum,  and  the  presence  of  copper-iron  ores  in  it  is  to 

l>e  explained  by  the  comparatively  easy  solubility  of  the  limestone 

allowing  of  deposition  of  those  ores  even  if  it  had  no  precipitative 

action  on  uprising  solutions. 

The  main  gossan  crop  in  M.L.  351  runs  out  at  right  angles  to  the 
ferruginous  zone,  and  is  presumably  on  a  joint  or  fissure. 

Okb-bodibs. 

M,L.  351, — The  ferruginous  zone  may  be  taken  to  commence  on 
the  southern  side  of  a  north-north-east  striking  crop  of  quartzite, 
north  of  which  no  sign  of  ore  other  than  abundant  copper  grass 
(polycarpcdo)  has  been  found.  In  this  lease  the  zone  consists  of 
gOBsany  slate,  and  in  the  southern  part  is  a  chain  in  width. 

The  trench  to  the  west  of  shaft  A  exposes  decomposed  country, 
with  stains  and  bunches  of  ore  and  gossan.  A  trial  parcel  was  sent 
from  here  by  the  original  prospectoi*s  (Pearce  and  McMorn),  but  no 
particulars  are  available  as  to  its  value. 

A  cross  crop  of  slightly  copper-stained  gossan  runs  for  over  a 
chain  east  from  the  northern  end  of  the  zone  above  referred  to,  and 
bulged  out  to  several  feet  in  thickness  at  the  eastern  end. 

*  The  tourmaline  occurs  both  in  quartz  and  as  masses  of  acicular  crystals  in 
granular  and  crystallised  calcite,  in  which  there  are  also  occasional  splashes  of 
cbalcopyrite  and  crystals  of  pyrite.  Scheelite  has  been  reported  from  here,  but 
Tnj  search  for  the  mineral  was  unsuoeeisful. 
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The  old  vertical  part  of  shaft  A  went  through  this  lode,  while 
the  underlie  was  sunk  above  it,  but  the  well  at  the  bottom  of  the 
latter  ))roved  6  ft.  6  in.  of  ore,  dipping  1  in  1  to  the  south.  The  ore 
at  glass,  about  15  tons,  is  granular  limonite,  with  concentric  light 
and  dark  blue  chiysocolla  in  cavities,  and  stains  of  malachite  on 
cracks.  Native  copper  and  gold  have  also  been  found  in  the  more 
gossany  parts.    The  ore  runs  up  to  15%  copper. 

• 

My  ix>ugh  surface  Kaniplc  from  the  heap  at  grass  consists  chieflj 
<>f  dense  earthy  turgite  and  limonite,  in  which  are  occasional  cubical 
casts  of  gothite  after  pyrite.  Ataciunite,  malachite,  and  dioptase  in 
very  small  (]uantity  are  scattered  through  the  limonite,  and  they  are 
also  found  as  interlacing  stringew,  /,,-in.  thick,  and  have  sometinaes 
been  deposited  in  drusy  form  in  cavities,  the  ataoamite  in  a  few 
lases  forming  crystalline  aggregates,  projecting  J-in.  from  the  wall. 
Mammilated  clirj'socolla  fills  most  of  the  openings  in  the  denser 
limonite,  and  also  stains  secondan'  silica :  it  varies  in  colour  from 
very  light  to  sky  blue,  in  the  fonner  case  being  lustreless  and  very 
absorbent,  in  the  latter  vitreous  and  non-absorbent.  A  thin  film  of 
secondary  silica  has  been  deposited  on  the  walls  of  open  spaces  in  the 
more  cellular  gossan,  and  hyalito  coats  the  surface  of  chrysooolla  in 
the  larger  incompletely  filled  spaces.  The  sample  contains  (Govern- 
ment Analyst) : 

Copper  ...        ...        ...        ...        ...    10*6%. 

Gold      ...        ...        ...        ...        ...    1  dwt.  per  ton. 

Silver 2  dwt.  20  gr.  per  ton. 

The  prospecting  shaft  to  the  nortli  of  shaft  A  was  begun  on  a 
fon nation  6  ft.  wide  and  consisting  of  altered  country  with  irregular 
bunches  of  gossan  carrying  chrysocolla  connected  by  veins.  The  for- 
mation dipping  1  in  1  to  the  south-east,  the  lower  part  of  the  shaft 
shows  only  iron-stained  decomposed  slates.  There  is  about  5  tons  of 
gossan  with  chrysocolla  at  grass,  which  will  contain  say  10%. 

M.L.  Jf.8(). — Passing  Into  M.L.  486  the  crop  of  kaolinised  slate 
becomes  siliceous  as  well  as  ferruginous,  over  widths  of  10  ft.  The 
slates,  on  the  east  of  and  adjoining  tlie  ferruginous  zone,  here  carry 
small  bunches  of  oxidised  copper  ore. 

Shaft  B  wa.s  begun  in  the  hanging-wall  country — pjrritous  blue 
slate  and  white  quartzite  with  bunches  of  calcite  and  some  small 
irregular  patches  of  chalcopyrite ;  but  struck  the  "lode"  at  50  ft. 
below  the  brace.  The  '^  lode,"  as  far  as  could  be  seen  from  the  tip, 
consists  here  of  gossany  and  iron-stained  quartzite.  Mr.  Paton 
informed  mo  that  it  is  15  ft.  thick,  and  that  in  one  of  the  crosscuts 
suli)hide8  (8%  copper)  were  met  over  a  width  of  7  ft.  On  the  50-ft. 
level  slates,  over  a  width  of  10  ft,  have  been  replaced  in  part  by  cupri- 
ferous P3nrite,  but  the  average  copper  content  is  probably  less  than  1%. 
The  stone  at  grass  shows  crystals  of  chlorite  in  both  calcite  and  pyrite, 
the    chlorite   and   calcite  having   presimiably   segregated    from    the 
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country  rock,  after  which  replaceineat  of  the  calcite  by  chalcopyiite 
has  taken  place.  Tliat  the  pyrite  is  residual  froii)  the  leaching  of 
clialcopyrit©  is  indicated  hy  its  cellular  structure,  by  the  obsence  of 
limonite  (showing  that  oxidation  of  the  iron  has  not  taken  place)  and 
by  the  presence  of  selenite,  the  result  of  the  action  on  calcite  of  the 
Bulphurio  acid  produced  during  the  oxidation  of  the  sulphide  (Fig.  2^1). 
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h"l  chilropyeilc). 

Just  across  the  ereek,  to  the  wuth  of  shaft  B.  quarU-1  tea  ring  cellu- 
lar gossan  appeore,  as  irregular  crops  up  to  5  ft.  wide  and  10  ft.  long, 
in  which  slight  stains  of  malachite  can  be  seen.  A  gossany  belt  6  ft. 
wide  can  be  followed  soutli  from  here. 

M.L.  4S7. — The  belt  in  the  northern  jMirt,  Ijcsides  beinp  ferru- 
ginous, shows  considerable  kaolinisatioii.  Soute  bunches  of  finely 
cellular  gossan  were  struck  in  shaft  C,  just  to  the  south  of  which 
crops  of  that  material — evidently  irregular  hunches — occur  over  a 
width  of  20  ft. 

The  pothole  on  the  hilltop  to  the  south  is  on  a  crop  of  slightly 
copper-stained  cellular  gossan,  .'>  ft.  and  possibly  more  in  width  and 
1^  oh.  in  length.  Some  inclusions  of  limestone  can  be  seen,  but  little 
or  no  quaj'tz.  The  gossany  belt  continues  southwards.  The  sinking 
of  a  shaft  here  is  most  advisable,  as  indications  are  in  favour  of  down- 
ward leaching  and  concentration  of  copper  having  taken  place.  Tlie 
gossan  seeins  to  occur  in  detached  lenses  an  the  belt,  and  are  to  be- 
prospected  for  by  driving  and  cross-cutting. 
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M.L,  514' — The  ferruginous  zone  continues  a  feiw  chains  into  this 
leajse,  but  no  ore-bodies  have  been  exposed.  A  second  iron-stained 
zone,  some  chains  to  the  west,  is  reported  to  run  for  miles  to  the 
south-south-west. 

Tlie  limestone  crop  at  the  southern  end  of  the  lease  is  on  the  line 
of  the  ferruginous  zone,  though  not  visiblj  connected  with  it.  It  is 
2^  cli.  in  length,  over  a  chain  in  width,  and  rises  30  ft.  above  the 
ground.  It  consists  of  granular  calcite,  slightly  coloured  internally 
by  oxide  of  iron  and  weathering  slightly  on  the  surface  a  dark-brown. 
Through  it  are  scattered  roughly  developed  elongated  quai'tz  crystals 
of  all  sizes,  quartz  being  also  present  as  massed  crystals  and  as 
veinlets.  A  very  little  gossan  is  visible,  but  only  minute  traces  of 
copper  minerals.  The  greater  part  of  the  limestone  is  too  siliceous 
for  use  SLS  a  flux,  and,  as  the  copper  is  not  likely  to  increase  with 
depth,  the  crop  is  appai^ently  of  no  value.  The  limestone  may  either 
have  been  chemically  precipitated  on  a  zone  of  fracture,  and  therefore 
be  an  integral  part  of  an  ore-body,  or  may  be  a  highly  altered  body 
of  impure  limestone — the  latter  being  the  more  probale  origin. 

M.L.  ol5. — The  limestone  crop  above  described  continues  for 
over  a  chain  into  this  lease,  but  no  ore-bodies  have  been  discovered. 
The  limestone  crop  was  pegged  out  20  years  ago  by  F.  Wheeler  for 
gold  ( ?).  On  the  summit  is  a  depression  filled  with  angulai'  boulders, 
apparently  a  fallen-in  cave,  but  its  regular  sides  point  to  the  possi- 
bility of  it«  having  been  excavated  by  the  early  prospectors. 

Shamrock  (M.C.  184). 

Mgr.,  Williams. 

Location,  Etc. 

Tlie  Shamrock  is  about  i  mile  north-west  of  the  Soldier's  Cap 
battery,  which  is  29i  miles  by  road  from  Cloncurry. 

Its  area  is  800  ft.  x  350  ft.  The  claim  was  taken  up  by  Williams 
early,  in  1906  for  sclieelite,  but  was  unmanned  when  seen  by  me. 

Dbvblopmbnt. 
The  workings  comprise  a  number  of  old  cuts  and  shallow  shafts, 
extending  over  a  distance  of  4  ch. 

OUB-BODT. 

The  crop  must  have  run  north  and  south,  parallel  to  and  about 
11  ch.  east  of  the  line  of  the  Rose  and  Thistle  line,  but  no  definite 
idea  of  its  size  can  be  formed  owing  to  the  collapse  of  the  workings. 
It  consists  of  hungry  crystalline  quartz  and  crystalline  calcite,  blocks 
of  the  latter  in  the  tips  being  2  ft.  thick.  In  the  calcite  occasional 
splashes  of  chalcopyrite  and  crystals  of  pyrite  can  be  seen,  and  the 
quartz  is  pierced  by  acicular  crystals  of  schorl  (black  tourmaline). 
Scheelite  has  been  reported  to  exist  here  in  some  quantity  (up  to  25% 
by  assay),  in  the  northern  part  of  the  reef,  where  sohorl  is  most 
plentiful,  but  I  was  not  able  to  detect  any  in  the  stone  at  grass. 
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The  following  is  the  result  of  partial  analysis  of  a  rough  sample 
(Government  Analyst) : 

Gold         =     trace  (less  than  0  gr.  per  ton) 

Silver      =    2  dwt.  9  gr.  per  ton 

Magnesia =    0*95% 

Tungstic  Acid =     nil. 

About  5  ch.  north  of  the  Shamrock  workings  traoe«  of  copper  are 
visible  in  segregations  of  quartz  and  calcite  occurring  in  crystalline 
sedimentafies. 

May  Graliam  (P. A.      ?). 

Mgr.,  Need. 

LocATiox,  Etc. 

The  May  Graham  is  4  miles  we«t  of  Soldier's  Cap. 

Its  area  is  10  ac.    This  lease  was  not  visited  by  me,  owing  to  the 
inaccessibility  of  the  workings. 

The  three  opencuts — 50  ft.,  15  ft.,  and  17  ft.  deep — ^have  been 
£tllowed  tb  fall  in. 

Output. 
The  Warden  gives  only : 

1905        ...        9.JH  tons. 

190G        ...        l'      „      (but  20t1-,  tons.  Need,  Elder.) 

Mr.  Need,  the  manager,  states  that  he  has  shipped : 

Total— <k)  tons,  averaging  30%  (IC  to  38%). 

Orb-body. 

The  May  Graham  is  reported  to  be  a  fonnation  2  ft.  wide,  in 
^hich  occur  bunches  of  ore  consisting  of  oxidising  chalcopyrite,  chal- 
cocite,  cuprite,  and  native  copper:  and  one  speciinen  shown  me  con- 
tained molybdenite. 

Weatherley  (M.L.  699). 
LocATiox,  Etc. 

The  Weatherley  lies  1  mile  from  the  Government  Well,  and  2J 
miles  north-east  of  Soldier's  Cap. 

Its  area  is  10  ac.  The  Federal  Reward  Copper  Company  now 
holds  the  lease.  The  mine  was  idle  during  my  visit,  and  was  therefore 
not  visited. 

A  trench  10  ft.  deep  is  the  only  development. 

Output. 

2  tons  shipped  carrying  19%  copper  and  4  dwt.  18  gr.  per  ton  gold.* 

Ore-body. 

A  formation  7  or  8  ft.  wide  is  said  to  carry  copper,  besides  which 
there  is  ironstone  and  a  heavy  body  of  ferruginous  quartz. 

•  Vide  Federal  Reward  Copper  Company's  prospectus. 
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King  FiBher  (MJi.  700). 
Location,  Etc. 

Tho  King  Fisher  lies  IJ  m.  north-east  of  Mount  Wheeler.  I  H^ 

Its  area  is  20  ao.    Now  the  property  of  the  Federal  Reward  Com-       I  -^*f 

pany.  ■  iii« 

One  trench,  12  ft.  deep,  has  been  opened.  J:t>^ 

Output. 

2  tons  shipped,  carrying  25^%.* 

Mackinlay  (M.L.  698). 
Locatiox,  Etc. 

Tlie  Mackinhiy  is  about  10  miles  north-east  of  Soldier's  Cap  an 
i  mile  from  Sandy  Creek.    It  is  shown  incorrectly  on  the  lease  map. 

Its  area  is  40  ac,  and  it  is  tho  property  of  the  Federal  Rewar 
Copper  Company.    Not  visited. 

There  is  a  shaft  on  southern  boundai"\'. 

» 

Output. 

^  ton  shipped,  carrying  33%  copper.* 

Okk-body. 

Tiiere  is  reported  to  be  a  carbonate-bearing  formation  8  ft.  widet: 
bofjido  an  ironstone  gossan. 

ROBERTS  CREEK  GROUP. 

Tho  Roberts  Ci'oek  (iroup  lies  to  the  north-east  of  Soldier's  Cap 
None  of  the  mines  wore  visited,  and  it  is  doubtful  if  any  are  beini 
worked.     Tho  leases  include  the  following:  Boska  (M.L.  570), 
(M.L.  546),  M.L.T.  (M.J..  17G),  and  Victory  (M.L.  525). 


*   Vi(h  F<'(l<ral  Howard  C'opiMT  Company's  prospectus. 


^ 
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MARTIN  CREEK. 

The  Martin  Creek  Groups  lie  between  those  on  Duck  Creek,  the 
Florence  River,  and  Soldier's  Cap.  The  district  attained  some 
notoriety  over  the  flotation  of  a  gold  mine,  but  has  not  yet  produced 
much  copper.  Owing  to  the  limited  time  available,  the  mines  were 
not  visited  by  me. 

MOUNT  McCABE  GROUP. 

This  group  includes  only  three  leases. 


Motint  McCahe  (M.L.  363). 
Mgr.,  Pearson. 
LocATiox,  Etc. 

The  Mount  McCabe  is  3  miles  east  of  the  Cloncurry  River  and 
2^  miles  north  of  the  old  Last  Call  gold  mine,  which  is  24  miles  south 
of  Cloncurry. 

Its  area  is  10  ac.  The  lease  is  held  on  option  by  the  West  Clon- 
curry Copper  Company,  Limited,  which  began  operations  early  in  this 
year  (1907). 

LiTBRATUKH. 

For  title  of  report,  numbered  as  below,  see  Introduction. 

(16)  Mr.  Bedford  wrote  as  follows: 

This  is  one  of  the  two  true  fissure  lodes,  or,  rather,  lode  channels,  on  the 
field.  The  channel  runs  south-west  and  north-east,  is  35  ft.  wide  and  quite 
800  ft.  long.  The  metal  is  carried  as  black  oxide  in  the  veins,  in  a  soft  chlorite 
aohist,  but  there  are  outcrops  of  specular  iron  also  in  the  lode  channel,  which 
carry  low-grade  carbonates.  Near  the  summit  of  the  hill  an  opencut  8  ft.  deep 
and  about  6  ft.  wide  shows  a  few  fine  veins  of  black  oxide  of  copper,  but  the 
schists  are  also  impregnated  with  copper  to  an  appreciable  extent.  There  are 
many  outcrops  of  iron  present,  principally  specular,  and  a  little  as  hematite  and 
siliceous  limonite.  At  its  lower  or  northern  end  the  ore  channel  is  cut  off  by 
blows  of  carbonate  of  lime,  which  are  heavily  copper  stained  at  intervals  to  the 
base  of  the  hill.  ...  A  shaft  is  now  down  60  ft.,  of  which  the  last  4o  ft.  is 
in  boulders  of  iron  faced  with  malachite. 

Ore-bodies. 

Mr.  Cherry,  the  Gold  Warden,  after  seeing  the  property,  wrote: 
"The  main  outcrop  strikes  northerly  and  can  be  seen  for  a  distance 
of  over  200  ft.,  having  a  width  of  from  20  to  40  ft.  The  lode  is  com- 
posed of  kaolin,  limestone,  and  slate  carrying  copper,  while  seams  of 
red  oxide  can  be  traced  through  the  general  formation.  .  .  .  Mr. 
Pearson  informs  me  that  the  main  lode  bulks  12'64%." 

From  the  manager's  reports  it  is  learnt  that  in  sinking  the  shaft 
thin  veins  and  nodules  of  schist  were  found  to  a  depth  of  between 
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50  ft.  and  60  ft,  these  giving  place  to  '*  small  veins  of  ironj  ore 
through  the  clilorite  schist.  A  bulk  assay  from  65  ft.  gave  a  return 
of  i'i%  copper  •'  (8/3/07). 

Output. 

1906     ...    4  tons  shipped. 

McCabe'8  HiU  (MX.  444). 

Mgr.,  McCabe. 

Location,  Etc. 

McCabe's  Hill  is  located  within  the  catchment  of  Martin  Creek, 
but  its  exact  position  is  not  known  to  me. 

It«  area  is  9  ^'J,  oc. 

Output. 

1905      ...    19  tons  shipped. 

Vulcan  (M.L.  268). 

Mgr.,  Entriken. 
Location,  Etc. 

The  Vulcan  lies  l.\  mile  north-west  of  the  old  Last  Call  Gold 

Mina 

Its  area  is  10  ao. 

Output. 

The  Warden,  in  August,  1905,  reported : 

51  bags,  valued  at  £18    7    3 


68   f,             „ 

21  IS  8 

47   „ 

26  11  10 

llKX's  7  toiw  Khip))ed. 

LEVIATHAN  GROUP. 

The  Leviathan  Group  is  situated  on  the  northern  side  of  Martin 
Creek,  near  the  Cloncurry  River.  No  particulars  are  available  beyond 
the  numbers  of  the  leases  (383,  384,  385),  and  412,  and  their  area 
(each  Oj**y  ac). 


^ 
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ELDER  CREEK. 

The  Elder  Creek  groups  lie  between  Cloncurry  and  Soldier's  Cap. 
Little  or  no  work  was  going  on  here  at  the  beginning  of  1907, 
and  none  of  the  mines  was  Visited.  The  ore  deposits  are  reputed  to  be 
small  and  of  little  account. 

MOUNTAIN  HOME  GROUP.      • 

The  group  centres  in  the  freeholds  on  Mount  Norma,  or  Noma, 
and  contains,  besides  those  given  below,  the  Come  by  Chance  (M.L. 
651),  of  which  no  particulars  are  available. 

Moimtain  Home  (M.F.S  2822,  2823,  2821,  2820,  and  2659). 

Location,  Etc. 

Mountain  Home  (M.F.  2821)  is  on  the  southern  slopes  of  Mount 
Noma,  which  lies  17  miles  south-east  of  Cloncurry;  M.F.  2823  is  on 
the  northern  slopes  of  the  same  mountain ;  M.F.  2822  is  ^  mile  to  the 
north-north-east;  M.F.  2820  is  3  miles  north-east  of  Mount  Noma; 
and  M.F.  2659  is  i  mile  north  of  M.F.  2820. 

The  following  are  the  areas  of  the  blocks  :— 2821,  2823,  and  2822 
are  each  160  ac. ;  2820  is  120  ao. ;  and  2659  is  40  ac.  in  extent. 

Output. 

1900        .  .    141^  tons  shipped. 
LlTBRATURH. 

For  titles  of  reports,  numbered  as  below,  see  Introduction. 

(2)  Mr.  Jack's  description  is  as  follows : 

Mountain  Home. — Mount  Norma  lies  about  10  miles  south-east  of  the  Gilded 
Rose.  It  is  a  very  conspicuous  hill,  especially  as  seen  from  the  Hughenden 
road.  It  is  of  vertical  slate  (or  rather  shale)  with  a  north-west  strike,  and  is 
intesrsected  with  reefs  or  veins  of  quartzitc.  On  its  eastern  side  is  the  Mountain 
Home  Copper  Mine.  The  mine  is  one  of  the  quartzite  reefs  above  referred  to, 
whioh  runs  north-north-west  and  is  almost  vertical,  but  has  a  slight  underlie  to 
east-north-east.  The  reef  is  seamed  with  copper  ore,  especially  in  the  back 
(up  hill).  In  the  upper  part  of  the  lode,  where  the  reef  stands  up  like  a  wall  on 
the  hill  side,  the  copper  ore  is  represented  by  stains  (stalactitic  coatings)  of  green 
carbonate.  The  lode  is  a  peculiar  one  in  many  respects,  from  the  association  of 
nunerals.  It  yields  green  carbonate  of  copper,  ferruginous  red  oxide  of  copper, 
enclosing  numerous  garnets,  asbolane  (manganese  and  cobalt)  and  numerous 
dendritic  markings  in  binoxide  of  manganese. 

From  the  hardness  and  toughness  of  the  siliceous  matrix  of  the  ore,  the 
Mountain  Home  will  probably  be  an  expensive  mine  to  work,  but  I  should 
expect  it  to  have  a  large  output  of  ore  of  good  quality.  The  labour  conditions 
necessary  for  securing  the  land  have  been  fulfilled  for  the  most  part  by  the 
construction  of  a  dray  road  up  the  hill :  and  the  mine  is  very  little  opened  out. 

(7)  The  following  is  taken  from  Mr.  Rutherford's  report : 

The  Mountain  Home  (M.F.  2821)  Mine  is  situated  half-way  up  the  eastern 
side  of  Mount  Norma,  a  conspicuous  hill  18  miles  south-east  from  Cloncurry  in 
a  direct  line.  The  *'  mine"  consists  of  a  6  ft.  by  4»  ft.  shaft  sunk  vertically 
10  ft.  and  then  40  ft.  on  an  underlay  of  70  degs.  to  the  east.    The  raison  d^itre 
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-of  the  shaft  is  an  irregular  crack  in  the  femifirinous  sandstone,  which  is  about 
1  ft.  wide  at  the  surface,  but  peters  out  before  the  bottom  of  the  shaft  is 
reached.  This  probably  carried  copper:  plentiful  stains  on  the  rocks  at  surface 
on  the  sides  of  an  irregular  excavation  indicates  the  removal  of  a  certain  amount 
of  ore  from  what  must  have  l)een  a  bunch  occurring  at  the  surface.  No  oQaex 
indications  of  ore  were  seen  in  the  vicinity. 


Lady  Norma  (MX.  694). 

Mgr.,  W.  Carroll. 

Location,  Etc. 

The  Lady  Nonna  is  on  OToole  Creek,  16  miles  from  the  railway. 

Its  area  is  20  ac.     Tlie  Federal  Reward  Copper  Company  now 
holds  the  lease. 

There  is  one  shaft  50  ft.  deep. 

Ore-body. 

There  is  reported  to  be  a  hirge  crop  of  ironstx>ne  gossan  an 
copper  carbonates  and  3  ft.  of  ore  in  the  shaft  bottom. 

Elder  Bornite  (701). 

Mgr.,  W.  Carroll. 

Location,  Etc. 

The  Elder  liornite  is  on  the  Elder  River,  18  miles  east-south-eaat> 
of  Cloncurry,  2  miles  south  of  the  Winton  road,  and  7.  miles  north- 
east of  Mount  Nornaw 

Its  area  is  10  ac.     The  Federal  Reward  Copper  Company,  which 
holds  the  ground,  has  not  yet  begun  work  here. 

Lone  Hand  (MJj.  681). 

Mgr.,  Wareham. 

Location,  Etc. 

The  Lone  Hand  is  31  m.  north  of  Mount  Noma. 

Its  area  is  10  ac. 

Output. 

1906      ...    5  tons  shipped.  , 


ELDER  GROUP. 

The  Elder  Group  comprises,  besides  those  mentioned  below,  the 
Dromedary  (M.L.  510),  Laird  (M.L.  464),  and  Montana  (M.L.  372), 
particulars  of  which  are  not  accessible. 
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Elder  (MJi.  415). 

Mgr.,  Wright. 

LooATioK,  Etc. 

The  Elder  is  located  on  the  creek  of  the  same  namOi 

Its  area  is  9y^  ao. 

Output. 

1906      ...    20^  tons. 

Three  Jokers  (MJj.  463). 
Mgr.,  Mouiz. 

Location,  Etc. 
The  Three  Jokers  lies  4  miles  west  of  Mount  Noma. 
Its  area  is  9-^^^  ao. 

Output. 

1905      ...    3^8  «na 
Total 7^§ 
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PUMPKIN  GULLY. 

This  group  is  ou  the  luaiu  Richmond  road,  betwe^i  Cloncuny 
and  the  open  downs  to  the  eaat.  A  little  work  is  occasionally  done 
here,  but,  as  most  of  the  holdings  were  under  exmnption  at  the  end 
of  last  year,  it  was  not  thought  worth  while  to  pay  a  special  visit  to 
the  locality.  The  only  workings  seen,  therefore,  were  those  in 
immediate  proximity  to  the  road. 

From  my  own  rai)id  travei-se  of  this  part  of  the  district  the 
opinion  wa«  fonued  that  it  is  an  ai-ea  of  considerable  metamor^^ism, 
chieriy  of  sedimentaries  (including  limestones),  though  eruptives  are 
not  wanting.  The  strata  are  tilted  and  the  quartzites  are  interbedded 
with  the  slates. 

Metamoii)liism  has  been  less  intense  here  than  in  any  other  part 
of  the  Cloncurrv  district — traces  of  fossils  (Strom afopora),  being  dis- 
tinguisliable  in  the  limestones.  This  may  furnish  an  explanation  of 
the  comparatively  small  size  of  the  ore-bodies — viz.,  that  concentration 
of  the  copper  ha.s  not  been  brought  about  owing  to  the  original  cupri- 
ferous silicates  of  the  eruptives  not  having  been  broken  up. 

The  following  quotations  may  i)rove  of  interest,  though  not  in 
agreement  with  my  views. 

(2)  Mr.  Jack  refers  in  the  following  terms  to  the  Pumpkin  Gully 

country : 

Eastward  towaxdd  the  Mount  Douglas  minos,  similar  country  prevails,  with 
the  a<ldition  of  peculiar  rugged  knobs  of  granular  quaortzite.  Unless  these 
latter  be  the  dicharge-pipes  of  "  geysers"  which  poured  out  hot  water  oon- 
tainiug  silica  in  solution,  I  am  at  a  loss  to  account  for  them. 

On  the  north  bank  of  Pumpkin  GtiUy,  a  copper  lode  (nearly  vertical)  runs 
from  south-west  to  north -oast.  It  has  a  large  cap  of  red  ironstone,  and  green 
fibrous  carbonate  of  copper,  with  some  very  blue  azurite.  Part  of  the  gangue 
(which  is  siliceous)  is  mixed  with  red  oxide  of  copper  and  "  grey  ore"  (sulphide 
of  copper  and  antimony).  The  lode  is  traceable  for  a  quarter  of  a  mile  across 
Pumpkin  Gully;  only  one  hole  has  been  sunk,  about  four  feet  deep. 

(4)   Mr.    Cameron,    speaking   generally   of   the   Pumpkin    Gully 

leases  in  1900,  said: 

.  .  .  No  attempt,  however,  has  been  as  yet  made  to  systematically  prove 
the  value  of  any  of  these  leases,  and  up  to  the  present  no  lode  of  any  great 
importance  has  been  discovered.  The  surface  of  the  ground  is  comparatively 
level,  and  the  copper  outcrops  are  considerably  concealed  by  surface  accumula- 
tions. The  outcrops  are  numerous  and  scattered,  and  often  afford  very  rich  ore. 
They  are,  however,  small,  and  can  as  yet  only  1x3  taken  as  indications  of  the 
presence  of  copper  in  the  locality,  whatever  they  may  develop  into  when 
systematically  opened  up.  The  copper  occurs  as  glance  and  carbonate  chiefly, 
but  also  as  red  oxide,  boniite,  and  chrysocolla  in  association  with  iron  oxides. 
It  is  found  generally  in  a  liard  siliceous  matrix  similar  to  that  found  at  the  old 
Cloncurry  Mine,  which  runs  in  seams  following  the  bedding  of  the  slates  and 
schists. 

On  many  of  the  leases  no  work  of  any  kind  has  been  done,  though  tliey 
show  indications  of  ore.  In  most  cases  these  indications  consist  of  small  patches 
of  rich  ore  occurring  in  belts  following  the  bedding  of  the  country  rocks.  As 
these  have  not  been  opened  out  in  any  way  their  true  significance  is  obscure,  but 
tliey  are  certainly  worth  the  spending  of  a  little  money  in  systematic  prospecting 
work.     .     .     . 
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The  lemaining  leases  in  this  neighbourhood  show  numerous  patches  of  good 
ore  in  seams  in  the  bedding  planes  of  the  country  rock,  but  the  outcrops  are 
detached,  and  without,  in  many  cases,  even  the  removal  of  the  loose  boulders 
and  debris  of  the  weathered  country  rock,  it  is  impossible  to  judge  of  their  extent 
or  their  connection  with  each  other.  As  far  as  I  could  see,  none  of  them  are 
indicative  of  true  fissure  lodes,  but  they  are  all  apparently  veins  or  impregnations 
of  the  country  rock. 

(7)  Mr.  Rutherford  sums  up : 
This  group  consists  of  small  outcrops  of  quartzite,  almost  invariably  asso- 
ciated with  oxide  of  iron  and  stained  with  copper  carbonate.  They  occur  in 
country  which  is  comparatively  flat  in  schists  and  slates,  and  always  follow  the 
bedding  of  those  rocks.  The  ridges  in  the  vicinity  are  composed  of  sandstone 
often  altered  to  quartzite,  but  still  showing  bedding.  This  rock,  on  examination, 
almost  invariably  shows  stains  of  copper  carbonate.  It  is  my  opinion  that  the 
copper  has  been  leached  out  of  this  overlying  sandstone  and  redeposited  in  a 
concentrated  form  along  foldings  and  bedding  planes  of  the  underlying  schists 
and  slates.  In  no  case  did  I  see  indications  of  fissure  lodes.  These  small  pockets, 
occurring  as  they  do  above  water-level,  are  excavated  without  much  expense, 
and,  owing  to  the  extraordinary  richness  of  the  ore,  this  pays  to  be  carted  to  the 
railway.  I  consider  the  Homeward  Bound  group  of  leases  of  little  value,  as  in 
most  cases  the  ore  bodies  seem  to  have  been  mostly  removed. 

HOMEWABD  BOUND  GROUP. 

This  group  includes  the  south-western  leases. 

Homeward  Bound  (Extended  M.C.  331). 

Mgr.,  Brown. 

LocATiox,  Etc. 

The  Homeward  Bound  lies  about  ^  mile  east  of  Pumpkin  Gullvy 
«tnd  12  miles  east  of  Cloncurry. 

Its  area  is  600  ft.  by  350  ft.  This  claim  and  two*  small  leases 
^ount  Douglas  and  Flying  Dutchman)  have  been  pegged  out  on  the 
•abandoned  Homeward  Bound  lease. 

Literature. 
For  titles  of  reports  see  Introduction. 

(2)  Mr.  Jack  says  only: 

Three  hundred  yards  east  of  the  Flyinf?  Dutchman  is  the  Homeward  Bound 
Copper  Lode.  It  runs  north  and  south.  The  shafts  have  become  unsafe,  but  a 
little  of  the  ore  is  lying  about — green  and  blue  carbonates,  and  some  red  oxide 
and  native  copper.  The  copper  ore  is  said  to  have  contained  gold.  A  good  deal 
of  ore  from  this  mine  is  stacked  at  the  Queensland  machine. 

(4r)  Mr.  Cameron  wrote  of  the  original  holding : 

Lease  No.  158  shows  an  outcrop  of  ore  called  the  Homeward  Bound.  An 
excavation  about  30  ft.  by  20  ft.,  and  perhaps  6  ft.  in  depth,  has  been  made  on 
the  surface  of  the  ground,  and  good  ore  is  reported  to  have  been  obtained  from 
a  shaft  on  the  south-east  corner  of  the  excavation.  At  the  north-west  corner  of 
this  excavation  a  shaft  has  been  put  down  75  ft.,  and  a  drive  from  the  south- 
east corner  of  the  shaft  goes  east  30  degs.  south  for  17  ft.,  and  then  nortii 
■  30  degs.  east  for  15  feet.  There  are  highly-inclined  slates  striking  about  north- 
east in  the  shaft,  and  crystallised  limestone  and  felspathic  sandstone  in  the 
drive.  There  is  no  sign  of  ore  or  lode  material.  Ore  is  at  present  being 
obtained  on  the  surface  some  30  ft.  east  of  this  shaft,  and  about  20  tons  have 
been    stacked.    The    ore   occurs    as   blebs  of    red    oxide,    glance,    and   radiating 
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fibres  of  (rreeii  carbonate  in  a  siliceous  matrix  or  quartzite.  I  could  tee  no  indi- 
cation H  of  a  well-defined  lode,  nor  does  there  appear  at  present  to  be  any  grett 
body  of  ore.  The  outcrop  is.  however,  considerably  hidden  by  surface  accumu- 
lations.  An  ore  n^rchase-note  from  the  Queensland  Smelting  QknBprnnj,  shown 
to  mo  by  Mr.  Henry,  as  of  ore  from  this  outcrop,  gave  a  return  of  27*05  percent 
copper  for  a  bulk  sample  of  a  few  tons.  The  ore  stacked  could  be  easily  picked 
to  give  a  considerable  amount  of  ore  of  this  value.  A  few  shallow  trenches  and 
shafts  along  the  apparent  line  of  deposition  of  the  ore  would  soon  serve  to  show 
whether  the  ore-body  'i»  continuous  for  any  distance.  The  drive  from  the  shaft 
mentioned  above  if  continued  a  few  feet  would  indicate  whether  the  ore-body 
reaches  down  to  the  75-ft.  level,  or  whether  it  is  merely  a  lenticular  patch  of 
ore  at  the  surface  of  the  ground. 

In  the  north- we.st  corner  of  Lease  No.  158  is  anotlier  outcrop  of  copper  ore 
on  which  a  pit  some  18  ft.  deep  has  been  sunk.  It  shows  ferruginous  and  cupri- 
ferous <iuartzite  apparently  occupying  a  fissure  striking  about  north  20  degs.  east 
and  (lipping  steeply  to  east  2()  degs.  south.  The  lode  is  about  2  ft.  wide,  and 
shows  g(K>d  copper  ore.  This  lode  is  generally  supposed  to  be  a  continuation  of 
the  Homeward  Bound,  though  on  what  evidence  I  have  been  unable  to 
determine. 

There  is  another  shaft  some  3(M)  yards  south-west  from  the  Homeward 
Bound,  but  it  has  tumbled  in.  Some  ferruginous  green  and  blue  carbonates  with 
splashes  of  red  oxide  are  seen  on  the  surface. 

(7)  Mr.  Rutlierford  states : 

An  irregular  excavation  30  ft.  x  20  ft.  and  4  ft.  to  6  ft.  deep  has  been  made 
to  remove  this  outcrop,  from  which  200  tons  of  rich  ore  are  said  to  have  been 
sent  away.  According  to  Mr.  Henry,  none  of  this  ore  assayed  under  39  per 
cent.,  and  was  mostly  carbonate  and  an  intimate  mixture  of  carbonate  and 
glance  (the  result  of  oxidation  of  the  glance)  known .  locally  as  grey  ore.'  .  .  . 
In  the  south-east  corner  of  the  surface  excavation  an  irregular  hole  has  been 
sunk  12  ft.  and  a  drive  put  in  to  north  45  degs.  west  for  a  distance  of  20  ft.  I 
was  able  to  examine  this  drive,  and  found  it  to  be  in  a  felspathic  sandstone 
showing  green  stains  of  copper  carbonate  on  roof  and  sides  leached  out  of  the 
overlying  outcrop,  but  I  saw  no  ore  nor  lode  formation.  This  seems  to  have 
lx?en  a  lenticular  deposit  of  rich  ore  at  the  surface.  With  the  exception  of  a 
few  tons  lying  at  grass,  all  the  ore  seems  to  have  been  removed. 

Development. 
On  the  southern  side  of  the  lliohniond  road  an  opencut,  a  trench, 
and  a  shaft  are  to  be  seen.  The  opencut,  which  runs  north  and  south 
is  50  ft.  in  length  and  15  ft.  deep.  An  irregular  trench  10  ft.  in 
length  lies  10  ft.  to  the  south-east  of  the  opencut.  The  shaft  is  30  ft. 
deep  and  lies  5  ft.  east  of  the  opencut.  These  workings  can  scarcely 
be  the  same  om  those  refened  to  above  by  earlier  obser^'^ers. 

OUB-BODT. 

Little  can  now  be  seen  of  the  ore-body,  except  at  the  noi*thern 
end  of  the  opencut,  where  it  is  1  ft.  wide.  Presumably  there  have  been 
ill-defined  bunches  of  ore,  including  linionite  with  radiating  nialacliite. 

Monnt  Douglas  (MX.  307). 

Mgr.,  Moniz. 

Location,  Etc. 

The  Mount  Douglas  is  on  the  eastern  side  of  the  abandoned 
Homeward  Bound  lease. 

Its  area  is  4  ac. 
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Flying  Dutchman  (M.L.  418). 

Mgr.,  Crabb. 

Location,  Etc. 

The  Flying  Dutchman  lies  10  cli.   to  the  west  of  the  Mount 
Douglas. 

Its  area  is  5  ac. 

LiTEKATUKB. 

For  titles  of  reports  see  Introduction. 
(2)  Mr.  Jack's  report  is  as  follows : 

Half  a  mile  to  south-south-east  is  the  Flying  Dutchman.  It  runs  east  and 
west  and  underlies  to  the  north.  The  country  is  sandstone,  with  fine  grains  of 
mica.  The  ibatrix  of  the  lode  or  reef  is  sandy  (siliceous).  The  mine  was 
originally  taken  up  as  a  gold  reef,  and  Mr.  Maci^hail  informed  me  that  the 
stone,  when  crushed  at  the  Queensland  machine,  averaged  1  oz.  3  dwt.  of  gold 
to  the  ton.  All  that  remains  to  be  seen  at  the  shaft  is  a  quantity  of  glassy 
quartz,  with  green  fibrous  (radiated)  carbonate  of  copper,  and  some  grey  copper 
ore. 

This   probably   refers   to  tiie  western   shaft   on   the   Homeward 

Bound. 

Output. 

1904        ...     18  tons,  shipped  by  Crabb;  source  doubtful. 


Kii^  John  (M.L.  417). 

Mgr.,  Miller. 

Location,  Etc. 

The  King  John  adjoins  the  old  Homeward  Bound  on  the  north- 
west. 

Its  area  is  5  ac. 

Baroondali  (M.L.  137). 
Location. 
The  Baroondah  lies  J  mile  east  of  the  Copper  Quarry. 

Literature. 
For  titles  of  reports  see  Introduction. 

(4)  Mr.  Cameron  reported : 

Lecue  No.  137  shows  an  excavation  about  12  ft.  long  by  9  ft.  broad  and  5  ft. 
^eep,  from  which  some  3  or  4  tons  of  ore  showing  copper  glance  and  carbonates  in 
a  quartzite  gangue  have  been  taken.  About  140  yards  to  north  75  degs.  west  from 
this  excavation  is  a  trench,  5  ft.  long  by  3  ft.  broad  and  5  ft.  deep,  which 
exposes  about  2  ft.  of  siliceous  ore  carrying  ferruginous  green  carbonates.  The 
country  rock  is  siliceous  schist. 

(7)  Mr.  Rutherford  reported : 

It  shows  an  irregular  excavation  about  12  ft.  long  by  5  ft.  deep  in  siliceous 
flchist,  from  which  a  few  tons  of  ferruginous  quartzite  stained  with  copper  have 
been  removed  and  are  lying  at  grass.  On  the  same  le&se  200  yards  to  the  aouth- 
east  7  tons  of  30  per  cent,  ore  have  been  sent  away  from  the  surface. 
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Mnrical  XJnion  (M.L.  465). 

Mgr.,  Brown. 

Location,  Etc. 

The  MuRical  Union  lies  1  mile  south-east  of  the  Copper  Quarry. 
Its  area  is  5  uc. 

Burleigh  (M.L.  136). 

Location. 
The  Burleigh  lies  lA   mile  south-east  of  the  Homeward  Bound. 
It  is  now  abandoned. 

LiTKKATUUE. 

For  titles  of  reiM)rls  seo  Introduction. 
(4)  Mr.  Cameron  remarks : 

Lami-  Xo.  JSO  sliows  a  low  ridgo  of  hornblondo  rooks  and  limestone  striking 
about  iiortli-wo.st.  Several  small  outcrops  of  cupper  ore  are  seen,  but  so  far 
they  do  not  apiK>ar  to  l)e  of  aii}'  ^reat  importance.  The  ore  is  chiefly  peaoook 
ore  with  earthy  ^reen  carlN>iiate  and  iron  oxide,  and  occurs  associated  with 
quartz  uud  calcito  in  whut  an>  uppareiitly  .small  vcin^j  following  the  beddingr  of 
the  country  rock. 

(7)  Mr.  llutheHord  wrote: 

It  ^hou-s  on  the  surface  .small  veins  of  quartz  carrying  iron  and  a  little  copper, 
principally  in  the  form  of  peacock  ore.  Several  small  trenches  have  remoYed 
most  of  th(>  or<>.  The  country  i.s  hornblende  rK^hist,  and  the  quartz  follows  Uie 
beddinu-  of  the  rock  to  north  3()  degs.  west. 

Copper  Quarry  (M.L.  143). 

Mgr.,  Brown. 

Location,  Etc. 

Tlie  C(>})i)er  (Quarry  is  0  miles  east  of  Cloucurry,  and  about  i 
mile  east-south-e4ist  of  where  the  Uiclimond  road  crosses  Pumpkin 
Gullv. 

Its  area  is  10  ae. 

LiTKRATUHE. 

Kor  title  of  report,  numbered  as  below,  see  Introduction. 

(4)  Mr.  Cameron  wrote: 
Ltunf  Xo.  IJfS  shows  talcose  .schi.>tt  striking  east  and  west.  A  surface  excava- 
tion on  an  outcrop  of  copper  ore  shows  these  schists  to  be  heavily  impregnated 
and  replaced  by  copper  glance  over  a  width  of  al>out  5  ft.,  and  some  rich  glance 
ore  has  l)een  extracttyd.  Th<»  schists  show  evidence  of  Iwing  copper  bearing  for 
some  35  yards  in  breadth  .south  of  this  excavation,  and  for  a  considerable  distance 
east  along  the  strike  of  the  beds.  This  outcrop  holds  out  a  prospect  of  being 
able  to  turn  out  a  considerable  quantity  of  glance  ore  that  could  he  easily  picked 
to  as.say  25  or  30  per  cent.  The  occurrence  of  the  ore  is,  however,  irregular,  aa 
it  has  apparently  been  conoentrat«»d  into  masses  here  and  there  through  the 
schist.     It  (kx».s  not  give  much  indication  of  its  presence  on  the  surface. 

Output. 

1904      ...      20      tons,  shipptd  by  Brown  and  imrty  ;  source  doubtful 
IflOa       ...         9        „  „  S.  Brown  „ 

2^;;    „  ,,  S.  Cowing 

190(>      ...        l^cr    ».  "  y-  Brown 

38i5 


237 

Baleigh  Heights  (M.L.  373). 

Mgr.,  Carew. 

Location,  Etc. 

The  Raleigh  Heights  lies  5  oh.  to  the  north-north-west  of  the 
Copper  Quarry.  The  Richmond  road  crosses  the  southern  corner  of 
this  lease. 

Its  area  is  9y\  ac. 

LiTBRATURB. 

For  title  of  report^  numbered  as  below,  see  Introduction. 
(4)  Mr.  Cameron  wrote  of  the  old  lease: 

LeoMt  No.  1S9  shows  a  prominent  ridge  of  altered  and  vertical  felspathic 
sandstone  about  a  quarter  of  a  mile  in  length.  A  few  potholes  expose  indications 
of  copper  here  and  there  through  the  sandstone,  but  do  not  disclose  any  ore  of 
value. 

(7)  Mr.  Rutherford  says : 

This  area  is  taken  up  to  include  a  metamorphosed  sandstone  ridge  running 
north  80  degs.  east.  The  sandstone  is  stained  in  places  with  green  carbonate. 
A  small  hole  into  the  side  of  the  hill  is  completely  cleaned  out  of  any  ore  which 
it  may  have  contained.  I  examined  the  whole  ridge,  but  saw  nothing  beyond  a 
few  stains  as  mentioned. 


EAGLEHAWE  GBOUP. 

This  group  lies  to  the  north  of  the  Homeward  Bound. 

Eaglehawk  (M.L.  454). 

Mgr.,  Miller. 

Location,  Etc. 

The  Eaglehawk  lies  3  miles  west  of  the  18-Mile  Hotel  on  Fisher's 
Creek. 

Its.  area  is  5  ac. 

Litbraturh. 

(4)  Mr.  Cameron  wrote  of  the  old  lease : 

LeoM  No.  4^  shows  a  pit  sunk  about  12  ft.,  on  what  is  apparently  a  north- 
west and  south-east  lode.  About  12  tons  of  ferruginous  siliceous  lode  material 
oontaining  large  blocks  of  copper  glance  have  been  stacked.  The  width  of  the 
lode  cannot  be  judged  of,  nor  has  its  continuation  been  proved  by  prospecting 
work. 

Output. 

1906      ...     10  tons  shipped. 

Crow's  Nest  (M.L.  455). 

Mgr.,  Miller. 

LocATIO^%  Etc. 

The  Crow's  Nest  lies  A  mile  south-south-west  of  the  Eaglehawk. 
Its  area  is  20  ac. 


i 
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Salisbury  (KX.  143). 

Location. 

The  Salisbury  lies  1  mile  north-east  of  the  Homeward  Bound  and 
within  5  ch.  to  the  north  of  the  Richmond  road.  The  lease  has  now 
))een  forfeited. 

LlTBIlATURB. 

(4)  Mr.  Cameron  wrote: 

On  Lfiiac  No.  Ht  a  shaft  was  sunk  to  a  depth  of  about  20  ft  and  a  few 
tonH  of  copper  ore  extracted.  It  shows  blebs  of  Rlanoe  and  peaoook  oto  with 
radiatiiiK  fibres  of  p:roeii  carbonate  associated  with  quarts  and  oaloite.  Tbeie 
does  not  appear  to  be  any  f^reat  body  of  ore  present,  nor  is  it  possible  with  the 
I>re8ent  proHpecting  work  to  det<*rmine  tlie  direction  in  which  the  ore-bearing 
material  is  running. 

(7)  Mr.  Kuthwford  statcK: 

ThJH  is  taken  up  on  a  small  ferruginous  quartzite  outcrop  showing  copper 
stain*).  The  only  work  dono  consistrt  of  a  shaft,  16  ft.  deep,  which  shows  small 
ferruginoun  quartz  veins  following  the  bedding  of  the  rock-  No  copper  ore  is 
veen  in  tli.^  nhaft.    Tho  outcrop  is  said  to  have  l)een  worked  for  gold. 


Cammie  (M.L.  477). 
Mgr.,  Miller. 

Location',  Etc. 

The  Canimie  lies  1  mile  east-south-east  of  the  Crow's  Nest,  and 
1  mile  weHt-south-west  of  the  18-Mile  Hotel. 

Its  area  is  ;")  ac.    The  <rrauiid  was  deserted  in  October,  1906. 

LlTBHATUItH. 

For  title  of  report,  nuiabered  as  below,  see  Introduction. 
(4)  Mr.  Cameron  refen-ed  to  the  old  lease  thas; 

Of  tho  group  of  leo^ies  lying  further  to  the  east,  Leate  Xo.  66  shows  a  trench 
about  18  ft.  in  length  and  14  ft.  in  depth,  which  exposes  a  seam  of  siliceous 
c<)pp<»r  or<»  Homo  2  ft.  to  3  ft.  in  width.  The  copper  occurs  as  glance  and  oar- 
l)onat4»  associated  with  quartz  and  ferruginous  silica.  The  ore  occurs  in  slate, 
and  runs  with  the  l)edding  of  the  rock,  which  strikes  here  about  east  30  degs. 
west. 

DBVBLOPMBNf. 

There  is  a  shaft  15  ft.  deep  adjacent  to  the  road. 

Okb  Deposit. 

A  small  lenticular  hunch  of  verj-  siliceous  ore,  containing  cuprite 
and  malachite  and  up  to  :\  ft.  in  width,  has  been  removed  from  here. 
It  ran  east  and  west,  while  the  altered  sedimentary  country,  including 
micaceous-slate,  strikes  north  and  south,  dipping  steeply  to  the  east. 

This  appears  to  be  only  one  of  many  small  bunches  occurring  in 
a  ferruginous  belt,  distinguished  by  a  very  red  .soil. 
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King  WiUiam  (M.L.  462). 
Mgr.,  Miller. 
Location*,  Etc. 
The  King  Willi€^lu  is  understood  to  lie  2  miles  south -south- east 
of  the  18-Mile  Hotel  on  Fisher's  Creek. 
Its  area  is  5  ac. 

MONAEOFF  GROUP. 

This  group  includes  only  Freehold  No.  15,  which  is  located  on  a 
branch  of  Courtenay  Creek,  a  tributaiy  of  the  Williams  River. 

Monakoff  (M.F.  15). 

LocATiox,  Etc. 
The  Monakoff  lies  13i  miles  north-east-by-east  of  Cloncurry. 
Its  area  is  80  ac.     The  property  is  now  held  by  the  Monakoff 
Company,  which  pays  a  royalty  to  the  Railway  Company. 

LiTBRATURH. 

For  titles  of  reports  see  Introduction. 
(4)  Mr.  Cameron  wrote : 

The  Monatcagh  Mine  is  a  prominent  ridge  of  copper-bearing  country,  running 
in  a  north-^ast  and  south-west  direction.  The  south-western  portion,  which  is 
«liyided  by  a  watercourse  from  the  north-eastern,  presents  a  wall  of  groen- 
etained  rock  to  the  south-east.  I  am  informed  that  an  opencut  at  the  north- 
east end  of  the  ridge  exposed  a  vein  of  copper  ore  about  2  ft.  in  thickness,  inter- 
bedded  with  the  schist.  The  ore  is  siliceous  and  ferruginous,  and  carries  copper 
in  the  form  of  glance  and  tile  ore.  About  300  yards  on  the  north  side  of  the 
ridge  a  trench  35  ft.  long,  3  ft.  wide,  and  8  ft.  deep  expo^s  a  small  lode  of 
siliceous  ore  carrying  bornite  and  glance. 

(7)  The  following  is  taken  from  Mr.  Rutherford's  report : 

This  property  .  .  .  consists  of  a  prominent  ridge  of  sand^itone  still 
showing  bedding  in  places,  and  much  contorted  and  altered  to  quartzite  in 
others.  The  surrounding  country  is  micaceous  schist.  Approaching  this  ridge 
from  the  north  a  lenticular  hole  10  ft.  deep  at  its  deepest  part  and  30  ft.  long 
was  examined.  According  to  the  digger  who  showed  us  this  property  18  tons  of 
37  per  cent,  ore  were  sent  away  from  this  excavation.  The  ore  as  usual  was 
associated  with  iron  and  quartz.  A  heap  at  grass  shows  the  iron  impregnated 
with  iron  pyrites.  Ascending  the  hill  the  sandstone  ridge  is  reached.  It  runs 
20  degs.  south  of  east,  and  is  stained  in  places  a  bright  green  with  copper  salts 
Starting  at  the  western  end  of  the  ridge  along  the  line  of  outcrop,  the  first 
cutting  is  15  ft.  long  by  12  ft.  deep.  It  shows  the  sandstone  to  he  soft  and 
ferruginous,  and  reveals  the  staining  of  copper  to  be  confined  almost  entirely 
to  the  upper  part  of  the  trench.  Ck)ntinuing  east  a  hole  3  ft.  deep  is  in  barren 
sandstone.  A  second  cutting  shows  quartzite  3  ft.  across  stained  with  carbonate. 
Beyond  this  cutting  is  a  shaft  which  is  said  to  have  been  sunk  50  ft.,  but  has 
been  filled  up  with  debris  to  within  20  ft.  of  the  surface.  An  examination  of 
the  waste  dump  showed  nothing  but  the  country  rock.  Farther  to  the  north- 
east across  a  gully  is  a  second  bed  of  sandstone  very  similar  to  that  just 
described,  but  no  work  has  been  done  on  it. 
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CHINAMAN  CREEK. 

Chinanian  Creek  occupies  a  wide  flat-bottomed  vallejr,  which  is 
Imunded  on  the  e^ast  )>y  a  low  ta}>le- topped  range^  and  on  the  west  by 
the  ('orflhi  peneplain. 

CASSIDT*  SWELL  GROUP. 

The  group  is  on  the  eastern  side  of  the  Chinaman  Creek  valley. 
The  Poseidon  has  lately  been  taken  up  in  the  vicinity  of  the 

Thistle. 

Thistle  (Extended  MX.  248). 
Mgr.,  Corney. 
IjOCation',  Etc. 

The  Thistle  lie«  2  miles  south-south-east  of  Cassidy's  9-Mile 
Well,  at  the  crossing  of  the  Boulia  road  and  telegraph  line,  on  Cllinar 
man  Creek. 

Its  area  is  1,200  ft.  bv  :5r)0  ft. 

1)bvblopmbn7. 

A  costean  (No.  1  cut),  5  ft.  deep  and  7  ft.  long,  has  been  opened 
2  ch.  south-east  of  the  north-westeni  comer  peg,  and  a  drive  continues 
0  ft.  from  the  eastern  end.  At  1  ch.  to  the  south  there  is  a  shallow 
pothole,  10  ft.  beyond  which  is  No.  2  cut.  This  is  angle-sliaped,  being 
G  ft.  deep  and  4  ft.  wide,  with  one  arm  running  10  ft.  west  and 
another  8  ft.  south.  A  second  pothole  lies  1  ch.  south  of  No.  2  cut, 
and  the  main  shaft,  I  ch.  to  the  east,  is  70  ft.  deep,  and  has  a  cross- 
cut for  *54  ft.  east  at  the  lx)ttom. 

Output. 

V  ton  shii)ix)d. 
OjlB-BODIBrt. 

Tlie  counti"^'  is  bluish  clay-slate,  *  dipping  2  in  1  to  the  east,  lliis 
r<jck  has  suffered  alteration,  and  is  shattered  over  a  distance  of  at  least 
.*5  ch.  from  the  northern  end  of  the  claim  and  over  a  width  of  1  oh. 
near  llie  main  shaft.  An  outcrop  of  schistose  micaceous  and  granular 
lucinatite,  1  ch.  long  up  to  25  ft.  wide,  and  rising  4  ft.  above  the 
surface,  occurs  on  tlie  wi«teni  boundary  of  the  claim  2^  ch.  east  of  the 
shaft.  Occasional  bouldei*8  of  yellow  jasper,  possibly  replaced  lime- 
stone, and  also  of  limonite,  are  to  be  seen,  and  ftome  copper  stains 
can  })e  distinguished,  but  no  body  of  copper  ore  is  to  be  expected  here. 
Other  crops  of  hiematite  have  ])een  found  4  ch.  to  the  south,  and  they 
are  reported  in  numbers  in  the  low  range,  f  mile  to  the  east. 

In  No.  1  cut  a  gossany  crop  has  been  opened  to  5  ft.  depth,  where 
the  formation  is  barren,  though  2  tons  of  gossan  and  slate,  stained 

*  Tho  kangaroo  lickholea  on  the  flats  north-west  of  the  claim  an*  of  intt^rest. 
They  are  trenches  18  in.  long  by  6  in.  wide  and  (5  in.  dfHjp,  as  well  an  holes  (}  ft.  deep. 
Tlie  soil  here  is  reddish  and  clayey  but  tasteless. 
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with  azunte  and  malachite,  and  containing  probably  10%  copper  and 
5%  silica^  was  obtained  from  in-egxilar  joints  near  tlie  surface.  There 
are  only  stains  of  copper  carbonato  in  the  drive. 

The  pothole  to  the  south  is  in  bleached  olay-slate,  the  joints  of 
irlLich  have  been  filled  or  stained  with  carbonates,  and  about  1  owt.  of 

t}^^  ore  has  been  picked  out.     The  country  between  this  hole  and 

N'o-  1  cut  is  a  ferruginous  slate,  the  joints  of  which  are  coated  with 

bl«x;k  limonite. 

No.  2  cut  is  in  bleached  and  iron-stained  clav-slate,  with  a  little 
grosBan  and  carbonate  and  silicate  stains  on  joints.  There  are,  at 
g-irctts,  about  4  tons  of  5%  ore,  and  18  cwt.  of  45%  ore  is  said  to  have 
been  shipped,  while  the  15  tons  in  the  tip  probably  contain  1%  copper, 
azid  may  be  of  value  as  an  aluminous  flux. 

The  shaft  is  sunk  on  the  eastern  side  of  a  formation,  10  ft.  wide. 
Tliere  is  little  probability  of  anything  payable  being  found  here,  but 
tlie  <^n  ferruginous  joints  indicate  the  possibility  of  the  formation 
being  copper-bearing  towards  water  level.  Tlie  result  of  driving  has 
been  disappointing  because  of  faulting  throwing  the  fon nation,  proved 
ill  No.  2  cut,  ba<^  from  the  shaft. 

A  tongue,  20  ft.  acro«s,  of  formation,  comprising  slate  fragments 
in  a.  fwTuginous  matrix,  projects  towards  the  haematite  crop  for 
U  cli.  east  of  the  shaft. 

M 

The  southemmost  pothole  is  in  poor  siliceous  ore. 
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TOWN. 

GREAT  AUSTRALIA  GROUP. 

The  nfroup  included  chiefly  freeholds.  The  Great  Australia  is  th< 
only  lode  of  importance. 

Great  Anstralia  (F.  AL). 

Mgr.,  G.  E.  Moore. 

Location'. 

Freehold  Al  adjoins  the  township  of  Cloncuny  on  the  south,  th( 
Great  Australia  workings  lying  a  mile  south-east  irom  the  mai: 
buftiness  area. 

The  major  part  of  the  holding  !«  low-lying,  the  Great  Australi 
and  Mount   Pisa  ridges  forming    the  most    marked    rises,  and    the- 
Wanderer  Creek  the  most  noticeable  depression. 

Of  timber  larger  in  size  than  brush  there  is  of  course  little  left,, 
because^  of  mining  and  smelting  operations  in  past  years,  and  thm 
needs  of  the  township. 

AUEA. 

The  area  of  the  freehold  is  640  ac,  and  it  is  square,  each  sid^ 
being  therefore  a  mile  in  length. 

The  proi)erty  is  now  in  the  hands  of  the  Queensland  Exploration 
Comjiany,  Ltd.,  whose  manager  was  absent  during  my  inspection. 

HiSTOHY. 

The  (ireat  Australia  was  taken  up,  as  a  640  acre  mineral  selec- 
tion, by  Mr.  Krnost  Henry  prior  to  1868  (according  to  records  in  the 
Warden's  Office),  but  is  now  held  as  freehold  under  the  Mineral  Lands 
Act  of  1872.  The  first  work  was  done  in  1871  by  Mr.  Heniy,  who  sank 
several  shafts  to  water-level,  and  despatched  rich  ore  to  Normanton. 

Ill  1884  a  company  was  formed,  took  over  the  mine  and  began 
mining  operations,  the  number  of  men  employed  numbering  between 
200  and  300. 

During  1885,  60  men  wer«  employed.  Smelting,  in  two  water- 
jacket  furnaces  of  50  tons  capacity,  was  initiated,  with  the  use  of 
charcoal  fuel ;  and  25 '^  tons  of  ore  were  smelted,  the  copper  piK)duced 
being  free  from  arsenic. 

During  1886,  only  40  men  were  engaged,  but  200  tons  of  copper 
weri'  shipped,  rta  Normanton,  the  cartage  to  that  port  being  £6  per 
ton. 

In  1887  the  number  of  men  em|>loyed  fell  to  18,  but  1,010  tons 
of  ore  were  raised  during  the  first  half  of  the  year,  and  100  tons  of 
etjpper  were  run  from  the  furnaces. 

Piarly  in  1881)  work  ceased  because  of  the  low  price  of  copper,  and 
the  mine  then  lav  idle  for  17  years. 


Towards  the  end  of  the  year  1906  the  Queensland  Exploration 
Conipauy,  which  had  taken  over  the  property  earlier  in  the  year,  began 
cleaning  up  the  old  workings. 

From  Press  reports  it  is  learned  that  during  the  present  year 
the  luain  shaft,  south  of  the  big  crop,  has  been  sunk  112  ft. 
(17/4/07),  in  formation  carrying  stringers  of  native  copper.  The 
tunnel  shaft,  117  ft.  deep,  appears  to  have  passed  through  the  ore 
bodies  (proved  in  the  adit — L.C.B.),  which  have  been  tapped  in  a 
western  crosscut,  27  ft.  long;  but  the  eastern  crosscut,  100  ft.  long, 
seems  to  have  failed  to  locate  ore. 


Literature. 
The  full  titles  of  reports  will  be  found  in  the  Introduction.* 

(1)  The  Wardens  gave  a  utatement  of  output,  but  no  accoimt  of 
the  deposit  worked. 

(2)  Mr.  (now  Dr.)  Jack  describes  three  lodes : — {a)  forming  the 
main  crop  one-fourth  of  which  Mr.  Jack  estimated  would  contain 
35% ;  and  (b)  and  {c)  cross  lodes.  In  the  last  were  exposed  masRes  of 
red  oxide  of  copper  often  intimately  mixed  with  small  nuggets  of 
native  copper  and  occasional  crystals  of  black  oxide  of  copper.  The 
following  is  the  full  account : 

The  "  Great  Autiralian'^  Copper  Mine  lies  between  the  last- mentioned  ironstone 
hill  and  the  township.  It  may  almost  Ix)  dencribed  ah  a  mountain  of  copper.  It 
oooun  as  a  ridge  about  30  feet  in  height  and  over  100  yard^  in  length,  with  a  general 
trend  from  north  to  south.  It  ih  intersected  by  two  eroHs  kxle^,  and  has  several 
branches.  A  detailed  description  is  in  preparation.  At  present  I  can  merely  say  that 
nnmerous  trenches  and  shafts  only  lead  to  the  conclusion  that  **  there  is  no  end  to  it." 
The  most  valuable  ore  is  the  re<l  oxide,  whicli  is  obtained  in  great  purity,  and  often 
contains  large  masses  of  native  coi)p(.*r.  The  cap  of  the  lode  is  eoniiK)sed  of  a  i^iliceouA 
matrix  with  g^reen  airl)onate. 

Lode  A. — The  most  conspicuous  feature  of  the  mine  is  the  outcroi)  of  a  lode, 
which  runs  north  33  degrees  west,  and  stands  up  to  an  average  height  of  about  20  feet 
above  the  general  level,  for  al>out  80  yards.  The  lode  underlies  to  west  33  degrees 
iKNith,  at  an  angle  of  50  degrei's.  The  matrix  is  a  bro^\'nish  quartzitc*,  very  tough  and 
hard,  and  frequently  enclosing  HUiall  piinnis  of  native  copjjer,  interspersed  through  the 
matrix  irregularly ;  but  as  a  rule,  in  veins  imrallel  to  the  general  run  of  the  lode,  are 
maases  of  green  carbonate  of  copper  and  red  oxide,  the  latter  often  in  crystals,  and  as 
nearly  as  may  bo,  chemically  pun>.  The  ore  has  l)een  quarried  to  a  small  extent  on  the 
crown  and  south-western  side  of  th(^  hill.  If  the  whole  hill  were  quarried  out  I  believe 
that  on  a  rough  estimate  quite  a  fourth  of  the  entire  mass  would  yield  ore  containing 
35  per  cent,  of  copper  and  over,  after  the  rejection  of  the  silic(K)as  matrix  and  portions 
ci  ore  too  much  mixed  up  with  the  matrix. 

Lode  B, — At  the  S.E.  end  of  the  hill  the  A  lode  is  shifted  alxmt  JK)  feet  to  the  S.W. 
hy  a  cross  lode  (B)  whose  course  is  tuist  40  degrees  north.  This  cross  lode  is  traceable 
for  over  100  yards  to  the  N.E.  (►f  tlie  lode  A,  but  the  first  20  feet  or  so  are  obscured  by 
a  talus  of  dtbrin  from  the  out(;rop  of  Icwle  A.  Lode  B  is  nearly  vertical,  but  underlies 
a  little  to  north  40  degrees  west.  Its  most  conspicuous  feature  is  a  r(K:k,  32  feet  in 
length,  8  feet  broad,  and  averaging  0  {oat  in  height.  This  ro<;k  is  a  mass  of  quartzite 
like  that  which  forms  the  matrix  of  lode  A,  and  has  joints  and  {)ockets  coated  witli 

*  Messrs.  Jack  and  Buthcrfonl  Kivo  iiartioulHr>»  of  another  lode  (the  Wanderer^  on  the  freehold. 
but  this  was  not  inRpeoted  by  me. 
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Kreon  carlx)nate  of  c(»pix^r.  To  vfi^t  40  de^f^reeA  Houth  of  the  rock  and  in  the  same  line, 
the  cap  of  an  ironntoiic  and  copper  lode  extendH  for  17  feet,  when  it  passBB  under  the 
talus  alrtiody  referred  to.  At  the  other  end  of  the  n>ck  (to  east  40  degrees  north),  the 
lode  ifl  tniceahle,  either  in  situ  or  in  blocks,  for  260  feet.  Ijode  B  occurs  in  a  line  of 
fault  with  a  downthrow  to  the  north,  and  w  of  later  date  than  lode  A. 

To  the  Aouth  of  lode  B,  lode  A  is  continued  in  a  general  direction  of  south  10 
degrees  east,  for  a  distance  of  al)out  24  yards.  It  appears  here  to  be  narrower  and 
poorer  (at  the  outcrop)  than  on  the  other  side  of  the  cross  lode,  and  to  bifurcate 
towards  the  south  end. 

Lode  C. — The  south  end  of  this  (which  may  lie  called  the  second  section  of  lode  A) 
is  intersected  by  a  second  cross  hxle  (lode  C)  running  east  35  degrees  north.  This  lode 
has  l)een  worked  oix*n-(uu(t  for  alx)ut  110  feet  to  east  35  degrees  north  from  the  crossing 
of  lode  A.  The  ground  rises  in  this  direction,  and  the  present  face  of  the  working  is 
about  20  feet  liigh.  Tho  lode  varies  from  2  to  12  feet  in  width  and  is  nearly  vertical. 
The  faces*  and  sides  of  the  workings  exixwe  masses  of  red  oxide  of  copper  of  great 
purity,  ofUm  intimately  mixed  with  small  nuggets  of  native  copper.  Occasicmal 
<TystaLs  of  black  oxide  of  copper  are  met  with  in  this  cutting.  The  oxide  is  traceable 
for  a  considerable  distance  Ixjyond  the  working. 

What  may  be  called  the  third  sectirm  of  lode  A  extends  in  a  general  direction  of 
south  15  degrei's  east  from  lode  C.  It  has  IxHin  worked  oix^n-cast  for  alx>ut  50  feet 
from  the  crossing  of  lodti  C,  and  has  yielded  much  rich  ore.  The  south  face  of  the 
optm-cost  shows  A  mass  of  very  pure  red  oxide  l>ound  together  by  masses  of  native 
copper. 

From  this  oi)en-casb  no  work  has  Ixjen  done  for  the  next  nineteen  feet  (though  the 
lode  is  visible  (m  the  surface),  when  aTi  underlie  shaft  has  l>een  sunk  on  it,  in  rich  ore. 
The  lode  is  untouched  for  alx)ut  40  feet  from  the  shaft,  when  it  is  again  worked  open- 
cast for  a  distance  of  iK)  feet.  The  workings  h^re  have  tumbled  in,  but  enough  is  still 
seen  to  prove  that  the  lode  continues  undiminished  in  size,  and  yields  rich  oxide  ores. 

(4)  Mr.  Cameron  brings  Dr.  Jack's  description  up  to  date  1900 
thus : 

Since  Mr.  JiU'k*s  visit  an  (jpen  cut  has  U^en  worked  al< mg  the  centre,  and 
a])i)arently  the  richer  porti(m  of  the  main  outcn)p  mentioned  as  Lode  A,  starting  from 
its  north-western  termination  and  going  in  a  south-westerly  direction  along  the  line  of 
lode.  The  open  cut  is  aljout  15  feet  across,  and  starts  fnjm  a  point  al>out  20  feet  above 
the  base  of  the  outcrop.  It  runs  in  a  south-easterly  direction  for  alx)ut  70  feet,  ending 
in  a  face  some  20  feet  in  height.  This  face  shows  red  oxide  and  native  copper  in 
sploshes  through  a  brown  quartzite.  Heveral  small  stacks  of  ore  are  lying  about  at  the 
foot  of  the  outcrop,  and  appear  to  have  come  from  the  tunnel.  They  seem  to  support 
the  view  that  th«  ore  can  l>e  easily  picked  to  a  high  percentage.  Tlie  ore-hearing 
portion  of  the  outcrop,  as  shown  by  the  sides  of  the  open  cut,  dii>  to  west  33  d^rees 
south  at  alxjut  r>0  degrees.  A  tunnel  hasl)een  driven  in,  a]jparently  with  the  intention 
of  meeting  the  ore  Ix^dy  at  a  lower  level  than  the  floor  of  the  oiM^n  cut.  It  makes  an 
acute  angle  with  the  direction  of  the  open  cut,  starting  from  the  western  side  of  the 
<jutcrop  and  going  almost  due  east.  It  is  18  ft.  across,  8  feet  high,  and  al>out  60  feet 
long.  It  does  not  appear  to  have  reached  to  the  main  ore  Ixxiy.  The  walls  show  liard 
brown  quartzite  with  veins  of  white  quartz,  and  they  are  stained  green  from  copper 
salts  leached  from  the  surrounding  rock.  Otherwise  they  do  not  show  indications  of 
(rontaining  a  payable  proi)ortion  of  copi>er.  About  15  feet  from  the  mouth  of  the 
tunnel  a  drive  goes  in  to  the  right  for  al>out  30  fcfit,  and  meets  a  shaft  from  the  surface 
here  only  a  few  feet  up.  The  shaft  is  continued  down  for  a  distance  of  about  40  feet* 
None  of  these  workings,  except  the  open  cut  on  the  outcrop  of  the  lod«»,  apix*ar  to  be 
in  ore  of  much  value,  and  no  further  work  appears  to  have  lxH)n  done  on  the  main 
rjutcrop  of  Lode  A  north  of  where  Lode  B  crosses  it. 

South  of  the  juncti<m  of  Lode  A  with  Lode  B  the  (»ut(;njps  descrilnxl  by  Mr.  Jack 
jire  a  confused  mass  of  neglected  workings,  tumbled- in  shafts,  muIKxik  hea|M,  autl 
decayed  surface  structurtts.  One  of  these  shafts  is  sjiid  to  have  Ix^en  IGO  fi»et  in  depth. 
They  are,  however,  all  inaccessible,  and  it  is  impossible  to  gain  any  reliable  information 
as  to  the  character  or  value  of  th(i  Itxle  met  with  in  them.  The  workings  would  n^juire 
a  considerable  sum  of  money  to  put  them  in  order 
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I  was  umiblc  to  get  any  reliable  information  as  to  the  value  of  the  ore  in  the  lower 
levels,  but  it  at^jeari4  that  the  water  level  was  reached  and  sulphide  ore  obtained.  The 
smelting  of  the  ore  seems  to  have  Ijeen  the  difficulty  that  was  never  satisfactorily  over- 
come, and  this  failure,  together  with  the  drop  in  the  price  of  copper,  are  the  causes  to 
which  is  attributed  the  closing  down  of  the  mine. 

(6)  Messrs.  Uuthiirford  and  Kitchener  in  describing  the  geology 

of  the  No.  1  Freehold,  say : — 

The  country  is  flat  and  consists  of  felspathic  elate  standing  nearly  vertical.  Over- 
lying the  slate  and  scattered  irregularly  over  the  surface  is  a  metamorphosed  sand- 
stone highly  contorted  and  completely  altered  to  (luartzite  in  i>lace8.  The  ore  o^urs 
(1)  in  a  bed  of  vitreous  yellow  quartzite,  which  stands  up  30  ft.  above  the  general 
level  for  a  distance  of  80  yards,  and  (2)  in  the  ulate  associated  with  iron  oxide  and 
quartz  in  a  succession  of  lenticular  deposits  to  the  south-west.  ...  It  is  possible 
some  rich  pockets  of  ore  may  still  remain  undiscovered,  but  the  expenditure  which 
would  Ije  entailed  prospecting  for  these  would  be  greater  than  any  return  which  could 
legitimately  be  ex|XKjted. 

(12)  Messrs.  Alex.  Hill  and  Stewart  gave  few  details  beyond  the 

amount  of  seconds  at  grass  and  the  contents. 

Dbvblopmb^t. 

The  Great  Australia  workings  comprise  three  opencuts,  an  adit 
and  nine  shafts.  Only  the  northern  cut,  the  adit  and  tunnel  shaft 
ivere  accessible  to  me. 

The  northern  opencut,  on  the  big  crop,  is  30  ft.  long,  20  ft.  wide, 
and  10  to  15  ft.  deep. 

The  main  opencut,  to  the  south-east  of  the  big  crop,  and  between 
the  main  northern  and  Tangye's  shafts,  really  represents  stoping  done 
from  the  water-level. 

Tangye's  opencut  is  a  fallen  in  stope  to  the  south  of  Tangye's 
shaft. 

The  southern  opencut,  a  chain  in  length,  also  represents  collapsed 
stopes  south  from  Pascoe's  shaft. 

The  adit,  which  is  15  ft.  wide  and  8  ft.  high,  was  opened  on  the 
western  side  of  the  main  crop,  evidently  with  the  idea  of  testing  it 
beneath  the  surface.  The  approach  is  a  chain  in  length,  and  the  adit 
itself  40  ft.  At  12  ft.  from  the  mouth  of  the  adit  a  drive  runs  south- 
wards for  25  ft.  to  the  Tunnel  shaft. 

The  Approach  shaft  is  an  old  one  half-way  along  the  approach 
to  the  adit  on  the  northern  side. 

The  vertical  Tunnel  shaft,  6  ft.  by  3  ft.,  25  ft.  south  of  the  adit, 
was  left  when  50  ft.  deep  by  the  former  holders.  The  present  manage- 
ment had  at  the  time  of  my  visit  cleaned  it  out,  and  continued  it  to 
57  ft.  below  the  sui-face,  and  had  begun  a  crosscut  (12  ft.)  to  the  west, 
at  the  50  ft.  level. 

The  Northern  shaft,  a  chain  to  the  south-east  of  the  main  ore 
body,  and  3  ch.  south-east  of  the  adit,  is  100  ft.  deep,  and  is  now  in- 
accessible. There  is  undei'stood  to  be  at  70  ft.  depth  a  short  drive 
tiorthwards,  and  one  southwards  to  Tangye's  shaft,  above  which  the  ore 
has  been  stoped  to  the  surface. 


\a.,r,^,.,:    c..:j, 


I. 


I 


PLAN,   OUTCROPS   AND   WOBKIIfGB,   (ISIDAT  AVHTKAi.l: 


Tangyes  underlie  shaft  (inaccessible),  1^  ch.  south-south-weet  of 
'the  Northern,  is  160  ft.  deep,  the  main  levels  being  at  water-level 
^75  ft.  below  the  surface),  but  there  are  believed  to  be  shorter  drives 
£it  a  still  greater  depth.  The  old  stopes  to  the  south  have  now 
<3ollap8ed. 

The  underlie  Air  shaft  is  IJ  ch.  south  of  Tangye's,  but  is  in- 
-mccessible,  and  no  particulai-s  are  available  ae  to  its  depth. 

Fascoe's  underlie  shaft,  1  ch.  beyond  the  air  shaft  to  the  south, 
is  70  ft.  deep.  The  old  stopes,  extending  for  a  chain  south  of  this 
-^aft,  have  now  fallen  in  forming  an  opencut. 

Henry's  old  vertical  shaft,  to  be  known  in  future  as  the  Main 
Engine  shaft,  lies  ^  ch.  south-south-west  of  Tangye's  shaft.  This  was 
sunk  a  few  feet  below  water  level  (70  ft.)  by  Hemy,  and  under  the 
present  management  had,  when  seen  by  me  in  January  of  this  year, 
been  cleaned  out  15  ft.,  and  cut  down  to  10  ft.  by  4  ft.  in  the  clear. 

Henry's  southern  vertical  shaft  (inaccessible)  IJ  ch.  south-south- 
west of  Pascoe's,  is  80  ft.  deep,  and  at  the  bottom  there  are  levels 
60  ft.  north  and  50  ft.  south. 

Output. 
No  records  prior  to  1884. 

1885 — 253  tons  ore,  yielded  60  tons  copjoer 
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The  Warden  mentions  that  1,340  and  1,010  tons  of  ore  were  raised 
during  the  years  1885  and  1887,  but  makes  no  reference  to  any  output 
in  1886  and  1888.    The  total  raised  probably  exceeded  3,000  tons. 

The  ore  now  at  grass  is  stated  to  be  740  tons,  and  its  average 
contents  is,  according  to  Messrs.  Alex.  Hill  and  Stewart,  13*12% 
copper. 

The  seconds  fix)m  the  opencut  amount  to  130  tons,  averaging 
8*8%  copper. 

Gbologt. 

Country. — The  country  rock  west  of  the  workings  dips  westwards 
and  consists  of  schist,  that  to  the  east  dips  east-south-east,  and  com- 
prises highly  altered  sedimentaries,  with  lenses  of  spotted  calcite. 
The  spots  in  the  calcite  represent  crinoid  joints,  and  indicate  its 
organic  origin. 

Lenses  of  limestone,  2  ch.  in  length  and  6  ft.  wide,  have  been 
worked  in  shallow  quarries  J  mile  north  of  the  mine.  The  rock  con- 
sists, with  the  exception  of  a  few  bands,  of  pure  crystalline  grey 
marble.  There  are  indistinct  indications  of  crinoid  joints,  proving  its 
sedimentary  origin — as  against  secondary  segregation  from  the 
country  rock. 
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Besides  the  small  crops^  of  hoDinatite  to  the  north  of  the  mail 
workings,  referred  to  under  the  description  of  the  Ore-bodies^  the  fi 
hold  includes  a  oomparatively  important  crop  at  Pisa  Hill,  de8cribec=3 
elHcwhere  in  this  report. 

There  is  a  possibility  of  the  strata  between  Mount  Leviathan  aii( 
Pisa  Hill  having  been  bent  into  a  deep  synclinal  fold,  and  in  that 
the  iron  ore-bodies  cropping  on  opposite  sides  may  all  occur  in  om 
stratum,  though  they  will  of  course  have  no  direct  connection. 

Tlie  association  of  hivmatite  and  sulphides  is  strong  evidence  ii 
favour    of   the   ore-bodies    being   genetically   due   to   regional   meta-^-tf 
niorphisni,  but  there  is  some  further  evidence  of  extensive  faulting  at^  < 
the  Great   Australia,   allowing   of  the  introduction  of   copper  fron  m. 
deo])cr  seated  regions. 

Ort  ih.i>ositii. — The  main  crop  at  the  Great  Australia  consists  of  fm^ 
o:reat  number  of  bunches  of  ferruginous  ore,  distributed  through  the=^ 
country,  but  the  bodies  stoped  may  possibly  be  on  lines  of  fault,     hmr 
tJicir  present  state  an  inspection  cannot  be  made  and  my  concluaions-fS 
are  therefore  indefinite. 

Mr.  Jack  first  described  lode  B  as  on  a  line  of  fault,  but  it  is  notirr 
certain  as  to  whether  ho  also  considered  lode  C  to  mark  a  fault.    Ther^ 
is  in  fact  a  probability  of  the  latter  lying  along  the  bedding  of  th^ 
countiy.     Evidence  of  still  another  fault  is  available.    This  is  an  east 
and  west  crop  1  to  2  ft.  thick,  of  silicified  limonite,  2^  ch.  north  of  the 
adit.     It  would  thus  api>ear  that  the  main  outcrop  lies  between  two 
faults,  and  is  intersected  by  a  third.     Further,  the  divergence  in  the 
general  strike  of  the  country  east  and  west  of  the  workings  indicates 
that  there  is  also  a  more  extensive  north  and  south  fault  to  the  east  of 
the  main  crop.     This  is  more  likely  than  any  of  the  others  to  have 
provided  a  passage  for  solutions  which,  on  rising,  passed  out  along  the 
more  shallow  faults  and  along  the  bedding  planes  of  the  adjacent 
upended  strata. 

Ore-bodies. 

The  ore  bodies  arc  described  below  in  the  order  of  their  import- 
ance : — 

Main  ore-hody. — The  main  crops  at  the  Great  Australia  are  in  a 
hillock,  5J  ch.  in  length  and  3  ch.  in  greatest  width,  rising  to  40  ft. 
above  the  adjacent  plain.  The  greater  pai*t  of  the  hillock  is  com- 
posed of  silicified  ironstone  (really  ferruginous  secondary  silica)  and 
cupriferous  slate,  dipping  70°  to  the  west-south-west.  On  the  cap  of 
the  ridge  there  is  only  slightly  silicified  limonite  stained  with  copper, 
and  this  is  generally  spoken  of  as  the  main  crop  (lode  A  of  Mr.  Jack). 
It  may  be  taken  as  3 A  ch.  in  length,  gradually  fraying  out  within  1 A 
ch.  north  of  the  adit,  and  -J  ch.  in  width,  though  not  sharply  divided 
from  the  country  alongside.     It  has  the  shape  of  a  boomerang,  being 

*  The  attached  plan  shows  wrongly  a  large  lens  north -east  (►f  the  northern  open- 
(fut,  t  here  l)oing  instead  proluihly  a  number  of  small  lenses  here. 
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shai*ply  bent  near  the  southern  end.  In  the  northern  opencut  no  ore 
richer  than  10%  in  copper  can  now  be  seen,  but  there  is  of  course  a 
possibility  of  rich  bunches  raising  the  average  much  above  this. 

In  my  opinion  it  will  be  found  that  the  ore  occurs  in  big  lens- 
shaped  masses  here,  and  that  when  one  pinches  out  one  or  more  others 
will  be  found  on  sinking,  crosscutting  or  driving.  The  ore  bodies  here 
seem  to  occur  at  no  great  intervals,  presumably  owing  to  the  major 
and  minor  faults  referred  to  under  *'  Geology."  At  the  present  time  it 
cannot  be  affirmed  that  the  ore  in  sight  is  payable,  but  the  probabili- 
ties wari'ant  sinking  to  water-level  at  least,  and  then  crosscutting  and 
driving. 

The  approach  to  the  adit  exposes  ferioiginous  altered  slates, 
dipping  westwards  70°  and  containing  bunches  of  limonite,  over  a 
width  of  a  chain. 

The  adit  itself  reveals  two  ore-bodies.  The  first,  12  to  15  ft., 
consists  of  gossan,  with  occasional  bunches  of  copper  ore ;  then  across 
the  drive  to  the  south  there  is  15  ft.  cupriferous  and  gossany  altered 
quaitz-bearing  country  rock,  beyond  which  to  the  face  is  found  dense 
limonite,  with  thin  seams  of  malachite.  There  is  no  sign  of  fissuring, 
but  even  if  there  had  been  fissures  one  would  not  expect  to  find  much 
evidence  in  such  softened  country  as  this.  There  can  be  no  doubt  that 
this  gossan  will  be  found  to  pass  down  into  low-grade  pyrite — con- 
taining perhaps  o%  copper. 

The  approach  shaft  was  sunk  in  copper-stained  limonite;  and 
there  are  about  60  tons  of  that  ore  stacked  adjacent  to  it,  but  part  of 
this  may  have  come  from  the  adit. 

The  tunnel  shaft,  at  56  ft.  depth,  passed  out  of  a  body  of  dense 
limonite  in  decomposed  greenish  country,  with  inegular  bunches  of 
cuprite-limonite  ore  up  to  a  foot  in  diameter.  The  western  crosscut 
proves  the  limonite  body  to  be  at  least  12  ft.  wide,  and  to  have 
scattered  through  it  grains  and  lumps  of  quartz,  and  besides  to  be 
shghtly  stained  by  malachite.  The  ore  at  the  50-ft.  level  is 
undoubtedly  poor,  but  there  is  every  probability  of  richer  being 
found  at  water-level,  below  which  sulphides  may  be  expected  in 
quantity.  Only  about  5  cwt.  of  ore,  limonite  rich  in  cuprite  and  mala- 
chite, had  been  paddocked. 

l^he  Central  Ore-body. — Mr.  Jack's  lode  B  runs  off  north-east 
nearly  at  right  angles  to  the  main  crop  at  the  bend,  and  can  be  traced 
for  3  ch.,  chiefly  as  stains  in  the  country.  At  a  distance  of  a  chain 
from  the  main  crop  it  projects  10  ft.  above  the  ground,  and  for  over 
J  ch.  has  a  width  of  5  ft.  It  is  composed  of  silicified  gossan,  only 
slightly  copper-stained.  Mr.  Jack  states  that  lode  B  occurs  on  a  line 
of  fault,  but  I  had  no  opportunity  of  verifying  that  observation. 

The  Southern  Ore-body. — Mr.  Jack's  lode  C,  which  is  south  of  the 
main  crop  and  converges,  as  indicated  by  the  main  open  cut,  towards 
lode  B,  may  be  either  on  a  line  of  faulting  or  else  on  a  bedding  plane. 
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The  main  engine  shaft  is  being  sunk  in  the  foot-wall  (the  eastern 
side)  of  an  ore  body,  but  some  bunches  of  limonite  containing  cup- 
rite hare  been  obtained  in  cutting  down  the  shaft.  (Later,  see 
"  History.") 

Eastern  Ore-boduis, — Copper-stained  country  is  found  about  a 
'  chain  east  of  Uie  southern  workings,  and  on  the  flats  to  the  north  and 
north-east  of  the  main  crop  numerous  bodies  of  hsematite  outcrop  as 
well  as  clierty  yellow  siliceous  rock,  quartz  and  slightly  cupriferous 
gossan  following  the  general  strike  of  the  wCHtern  country.  A  gossan 
orop  of  some  promise  lies  abut  5  ch.  distant  from  the  northern  end  of 
the  main  crop. 

ConrlusloiiM, — From  tho  descriptions  given  above,  it  will  be  seen 
that  in  the  present  Htate  of  the  workings  it  is  not  possible  to  calculate 
even  the  probable  amount  of  ore  available  here,  and  no  estimate  can 
be  made  of  the  average  tenor  of  the  ore.  Nevertheless,  it  can  be  stated 
that  the  deposits  are  worthy  of  thorough  trial,  and  the  developments 
only  now  being  undert<iken  w^ith  the  idea  of  blocking  out  the  deposits 
are  in  eveiy  way  warranted. 

No.  11  (M.F.  11). 

Location',  Etc. 

Freehold  No.  11  adjoins  the  township  on  the  east  and  the  Al 
freehold  on  the  north. 

Its  area  is  80  ac.  It  is  tlie  property  of  the  Queensland  Explora- 
tion Company. 

No  outcrops  can  be  seen  here,  owing  to  the  covering  of  alluTium. 

No.  12  (M.P.  12).| 

LocATiox,  Etc. 

Freehold  No.  12  lies  between  the  township  on  the  west,  M.F.  19 
on  the  east  and  M.F.  11  on  the  south. 

Its  area  is  80  ac.  It  is  now  in  the  hands  of  the  Queensland 
Exploration  Company. 

No  outcrops  can  be  seen  here,  the  whole  being  a  residual  and 
alluvial  flat. 

No.  19  (M.P.  19). 

Location,  Etc. 

Freehold  No.  19  lies  to  the  east  of  the  township,  from  which  it  is 
separated  by  only  M.Fs.  Nos.  11  and  12. 

Its  area  is  628  ac.,  and  the  greater  part  of  it  has  now  been  cut 
up  into  residential  allotments. 

No  ore-body  has  yet  been  found  on  this  area,  which  comprises 
both  residiml  and  alluvial  flats  and  stony  ridges. 
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No.  13  (M.F.  13). 

Location,  Etc. 

Freehold  No.   13  touches  M.F.   19  on  the  north-western  corner 
«i<l  lies  just  north  of  the  township  of  Clonouny. 

Its  area  is  80  ac.    It  is  held  by  the  Queensland  Exploration  Com- 
pany. 

Orb-bodibs. 

No  outcrop  was  seen  on  this  holding,  though  the  Company's  plan 
indicates  a  small  ''  outcrop"  ne«r  the  northern  boundary. 


No.  14  (M.F.  14). 

LocATiox,  Etc. 

Freehold  No.  14:  lies  1  J,  mile  north -north-east  of  the  township. 

Its  area  is  80  ac.     The  Queensland  Exploration  Company  now 
hoXcls  this  ground. 

Liter  ATURH. 

For  title  of  report,  numbered  as  below,  seo  Introduction. 
(7)  Mr.  Rutherford  speaks  thus  of  freehold  No.  14 : 

Like  the  Wanderer's,  it  consists  of  low  disconnected  ridges  of  indurated  sand- 
fit'One, .  which  can  be  followed  for  a  distance  of  300  yards  in  a  north-east  and 
K>\Ath-weBt  direction.  The  country  in  the  neighbourhood  consists  of  similar  low 
rid  8^8  of  miBtamorphosed  sandiitone  lying  on  the  schist,  but  the  presence  of  iron 
M^d  silica  in  the  "outcrop"  seems  to  have  determined  the  deposition  of  copper 
along  this  line.  I  examined  nine  trenches  along  the  ridge,  which  all  showed 
tti«  rock  stained  in  places  with  green  carbonate.  Two  ishafts,  one  30  ft.  deep  and 
«*©  other  16  ft.  deep,  show  nothing  beyond  what  is  seen  in  the  trenches.  No 
•^^^y  of  ore  can  be  seen  on  the  property,  though  rich  nodules  of  red  oxide  can 
**^  broken  o£E  here  and  there  from  the  outcrop.  A  heap  at  grass  near  the  30  ft. 
*"aft  might,  if  picked,  yield  1  ton  of  good  ore.  This  little  bunch  of  ore  occurring 
•*   th©  surface  probably  determined  the  position  of  the  shaft. 

Dbvblopmkxt. 

The  workings,  which  are  in  the  south-wetsterii  part  of  the  freehold, 

<^o»tnprise  a  shaft  35  ft.  deep,  three  trenches  at  l.l  cli.,  .*5^  ch.,  and  5  ch. 

^^  the  south-west,  and  a  pothole  10  ft.  deep,  1^  ch.  beyond.     During 

^*ie  second  half  of  the  year  1907,  four  shallow  shafts  have  been  sunk 

*^y  the  Company. 

Ore-bodies. 

The  workings  are  on  a  more  or  less  cupriferous  and  ferruginous 
^^urtzose  crop,  striking  generally  north-ea«t  and  south-west,  between 
?*'^8hed  quartzites  and  schists  to  the  south-east  and  ferruginous  quartz- 
^■^a  and  schists  to  the  north-west.  Towards  the  south-west  the 
*'^I> — nearly  20  ft.  across — is  very  siliceous,  and  is  poor  in  copper, 
^"t,  iron  oxide  being  abundant,  an  improvement  may  take  place  in 
^P'th.  "Floaters"  of  native  copper  and  cupinte  have  been  found  in 
_*^^  soil  over  a  width  of  50  ft.  on  the  trenched  part  of  the  ground,  but 
defined  body  of  ore  has  been  located. 
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Tlie  north-eastern  trench  is  in  dense  limonite  with  oopper  stains 
and  impregnations  of  secondary  sulphide,  warranting  furth^  work 
}iere. 

The  main  shaft  was  sunk  on  a  band  of  silicified  limonite  in  olayev 
guKsan.  All  firsts  have  been  removed,  but  there  are  at  grass  about 
2  tons  of  seconds — siliceous  limonite  with  stains  oi  malachite  and 
thin  veins  of  cuprite — containing  not  more  than  5%  copper. 

Tlie  manager  has  re])orted  the  results  of  the  work  done  on  this 
froeliold  during  11)07  to  be  very  disappointing,  and  prospecting  was 
thorefoiv  abandoned  in  September. 

Cave  Canem  (M.L.  456). 
Location,  Etc. 

Tlie  Cave  Canem  adjoins  M.F.  14  on  the  east,  its  distance  north- 
east from  the  township  being  1^  mile. 

Its  area  is  9  J  ac.     Under  exemption  when  visited. 

Only  two  shallow  trenches  have  been  opened  on  this  property, 
one  hiUf-way  along  the  north-westeni  boundary  and  the  other  5  ch. 
south  of  the  north-western  corner. 

Ore-bodibs. 

No  ore-body  has  yet  l)een  exposed,  practically  the  whole  of  the 
base  being  covered  by  alluvium.  At  the  northern  trench  silicified 
gossan  floaters  were  found  from  the  surface  to  bedrock  5  ft.  below. 
This  siliceous  rock  is  similar  to  that  found  in  the  vicinity  of  the  Great 
Australia  and  other  lodes  in  the  district,  and  may  generally  be  con- 
sidered as  replaced  limestone. 
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In  the  southern  trench  can  be  seen  a  clayey  gossan,  with 
occasional  splashes  of  copper  ore  as  well  as  the  siliceous  rook.  Furth^ 
trenching  is  therefore  warranted  here. 

This  lease  would  seem,  from  the  evidence  available  on  the  Ma 
F*oi,  to  be  on  a  calcareous  zone,  where  precipitation  of  copper  ores  is 
likely  to  have  taken  place. 

Ha  Foi  (H.L.  508). 
Location,  Etc. 

The  Ma  Foi  adjoins  the  Cave  Canem  on  the  north-east. 
Its  area  is  5  ac.    Under  exemption  when  visited. 
There  is  one  shallow  pit  on  the  western  boundary,  and  a  trench 
iie-a.ir  the  centre  of  the  lease. 

Ore-bodies. 

No  ore-bodies  have  yet  been   found  here,   but  the   geology  is 
i  m:i  "fc^r  esting. 

A  belt,    1   ch.   wide,   of  fairly  pure  crystalline  limestone,   with 
of  copper,  runs  for  5  ch.  north-north-eastwards  along  the  north- 
boundary  of  the  lease,  and  is  overlapped  by  a  second  thinner 
,  7  ch.  long,  reaching  within  1  ch.  of  the  northern  corner  peg.    To 
east  bf  the  limestones,  ferruginous  quartzites  have  been  trenched 
shown  to  be   in  parts  gossany  and  stained  by  malachite   and 
virite!,  while  vugs  are  lined  with  quartz  ciystals,  coated  with  black 


There  is  no  sign  of  any  quantity  of  even  low-grade  ore  here, 
xigh  the  conditions  are  not  unfavourable  for  deposition. 


No.  4  (M.P.  4). 
LocATiox,  Etc. 
Freehold  No.  4  lies  2  miles  east-north-east  of  the  township. 
Its  area     is  80  ac.     It  is  held  by  the  Queensland  Exploration 
^^oxnpany. 

No  ore-bodies  have  been  found  on  this  freehold. 

No.  3  (M.P.  3). 
LocATioK,  Etc. 
Freehold  No.  3  is  2J  miles  eastrsouth-east  of  the  township. 
Its  area  is  80  ac.     The  Queensland  Exploration  Company  now 
"holds  the  freehold. 

An  unsuccessful  search  was  made  for  the  old  workings  here,  which 
comprise,  it  is  believed,  two  shafts. 
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Oke-boduu. 

The  only  ore  seen  was  haematite  and  a  little  dense  limonitei.  The 
main  crop,  which  runs  north  and  south  along  the  summit  of  a  ridge, 
is  several  chains  Icmg,  and  in  one  place  is  probably  40  ft.  wide.  No 
cc^per  ore  was  seen,  but  other  iron-bearing  cn^  are  Tisible  on  a 
line  to  the  east  of  the  northern  end  of  the  main  crop. 

It  is  unlikely  that  any  com^iderable  body  of  copper  ore  is  to  be 
found  here. 

Lady  Mina  (ILL.  552). 

Mgr.,  Miller. 

Location,  Etc. 

Tlie  Ladv  Mina  is  -(0  eh.  soutli-eaj^t  cf  M.F.  .3  and  3  miles  east 
of  the  township. 

Its  area  is  5  ac.  This  is  understood  to  be  the  pr(^>erty  fA  the 
finii  of  Grahain  and  Matheson. 

Developmkxt. 

The  workings  comprise  a  shaft  56  ft.  deep  (Jan.,  1907),  and  an 
opencut  running  .'55  ft.  to  tlie  north-west  from  the  sliaft,  which  is  in 
the  southern  corner  of  the  lease. 

Output. 

1906      ...    3  tons. 

Ore-bodibs. 

In  the  opencut  can  be  seen  a  well  defined  footwall,  dipping  about 
75°  to  the  north-east,  but  all  ore  has  been  removed.  The  ore  can  be 
traced  on  the  surface  for  20  ft.  south-east  of  the  shaft. 

Both  cut  and  shaft  have  proved  a  formation,  averaging  2  ft. 
in  width,  in  which  copper  ore  (malachite  and  chalcocite)  occurs  as 
irregularly  shaped  masseti,  and  quartz  a8  sheets  on  the  footwalL 
Sulphides  were  reported  in  the  Press  to  have  been  struck  in  May, 
1907. 

There  are  5  tons  of  ore  bagged,  besides  4  tons  of  firsts  (40% 
copper)  and  1-1  ton  of  seconds  (25%)  paddocked.  The  rejected,  very 
silicoouH,  thirds  amount  to  only  2  tons. 

Hata  (H.L.  692). 

Mgr.,  Willmer. 

Location,  Etc. 

Tlie  Mata,  embracing  the  Little  Duchess,  adjoins  the  Al  freehold 
on  the  east.     It  is    about  1  mile  from  the  Cloncurry  post  office. 

Its  area  is  24  ao. 

Output. 

19(H      ...     7  tons  shipped,  carrying  31%  copper. 


>i 
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No.  2  (H.F.  2). 
Location,  Etc. 
Freehold  No.   2  adjoins  the  Al    freehold  at  the  south-western 
comer,   and  is  traversed  by  the  main  anabranch  of  the  Cloncurry 
River. 

Its  area  is  160  ac. 

It  is  held  by  the  Queensland  Exploration  Company. 

"  Ore-bodies. 

The  ground  has  been  secured  presumably  to  catch  the  continu- 
ation of  the  Contra  lode  of  the  Al  freehold,  but,  being  covered  by 
sandy  alluvium,  no  outcrops  have  been  found. 

No.  19  (M.P.  19). 

Location,  Etc. 

The  second  Freehold  No.  19  is  located  on  the  anabranch  of  the 

Cloncurry  River  at  the  south-western  comer  of  the  township. 

Its  area  is  19  ae. 

Ore-bodies. 

The  holding,  which  was  not  inspected,  is  on  the  flood  plan  of  the 
Cloncurry,  and  no  outcrops  were  expected,  but  the  companjr's  plan 
shows  a  short  one  running  north-north-eastwards.  The  manager 
reported  in  July,  1907,  that  this  crop  had  been  exposed  over  a  distance 
oi  262  ft.,  and  proved  to  be  about  6  in.  wide  ;  later  he  sank  a  sliaft 
16  ft.,  the  vein,  consisting  of  "  bomite  and  chalcopyrite,  in  a  specular 
iron  matrix,"  being  about  5  in.  wide  in  a  formation  2  ft.  wide. 

No.  10  (H.F.  10). 
Location,  Etc. 
Freehold  No.  10  is  situated  at  the  junction  of  Chinaman  Creek 
^ith  the  Cloncurry  River,  and  is  11  mile  west-south-west  of  the  town- 
ship. 

Its  area  is   125  ac.     The  freehold  is  now  the  property  of  the 

Queensland  Exploration  Company. 

Okb-bodies. 

The  freehold  lies  to  the  east  of  the  main  mass  of  Mount  Levia- 
than, but  includes  the  north-eastern  extremity  of  the  iron  ore  deposit. 

The  company's  plans  indicate  a  small  east  and  west  "outcrop  of 
peacock  copper  "  on  the  eastern  side,  which,  however,  was  not  seen  by 
me.  Tliis  crop  has  been  sunk  on  since  my  visit.  At  a  depth  of  25  ft., 
"the  ore-body  has  opened  out  to  about  3  ft.  .  .  .  with  5  in.  of 
good  ore  on  one  side  and  8  in.  on  the  other.  This  would  average  about 
20  per  cent,  copper."  In  September,  at  M  ft.  depth,  the  formation 
occupied  the  whole  width  of  the  shaft,  there  being  6  in.  of  good  ore  on 
each  side.  At  about  40  ft.  depth  nmcli  water  was  struck.  The  shaft  at 
37  ft.  below  Uie  surface  shows  2  ft.  of  20%  ore  at  the  northern  end,, 
and  8  in.  at  the  southern.  Drives  were  carried  northwards  on  6  to 
18  in.  good  ore  in  a  4-ft.  formation  and  southwards  in  poor  fonnation. 
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MORRIS  CREEK. 

The  ore-lK>die«  here  examined  trend  generally  ea«t  and  west,  aa 
at  Duck  Creek,  in  contradistinction  to  those  of  tlie  rest  of  the  field, 
which  run  north  and  south.  The  crushing  of  the  country,  however, 
has  heen  far  less  intense  than  at  Duck  Creek. 

SERPENT  HILL  GROUP. 

This  group  comprises  the  five  contiguous  freeholds — Nos.  5,  6, 
7,  8,  and  9 — lying  G  miles  west-soutli-west  of  Cloncurry. 

Tlie  holdings  were  deserted  at  the  time  of  my  visit,  and,  there 
being  some  doubt  as  to  their  exact  location,  no  attempt  was  made  by 
me  to  find  them.  Thev  have  since  been  re-marked,  and  have  now 
passed  into  the  bands  of  the  Queensland  Exploration  Company. 

The  freeholds  are  eJich  IGO  ac.  in  extent,  and  they  lie  on  a  north- 
west and  south-east  line,  being  in  contact  only  at  opposite  comers. 

Nof».  5,  G,  and  8  ai"o  rei^rted  to  include  no  outcrops.  Mr.  Ruther- 
ford remarks,  **  It  is  difficult  to  understand  why  sucli  a  large  area — 
SOO  acre« — was  taken  up  in  this  district.  ...  as  I  failed  to  see 
any  indications  that  fwiyable  ore  would  be  found  on  these  freeholds." 

Serpent  Hill  No.  7  (M.F.  7). 

Location,  Etc. 
No.  7  is  at  the  south-eastern  extremity  of  the  group,  and  lies 
4  J,  miles  south-west  of  Cloncuny. 

Its  area  is  160  ac. 

LiTBRATURB. 

For  title  of  report,  numbered  as  below,  see  Introduction. 
(7)  Mr.  Rutherford  has  written — 

No.  7,  tho  most  southern  of  the  group,  encloses  a  siliceous  limestone  promi- 
nence 200  ft.  long  and  40  ft.  high.  This  limestone  is  stained  with  carbonate,  and 
carries  some  nodules  of  red  oxide  of  copper  associated  with  iron.  Immediately 
beyond  tho  limestone  to  the  north,  lying  in  flat  country,  is  a  band  of  vitreous 
ferruginous  quartzitc.  Two  trenches  across  this  band  both  show  ferruginous 
quartzite. 

Serpent  Hill  No.  9  (H.F.  9). 

Location,  Etc. 
No.  9  is  at  the  north-western  end  of  the  line  of  freeholds,  and  is 
51  miles  west  of  Cloncurry. 

Its  area  is  160  ac. 

Literature. 

For  title  of  report,  numbered  as  below,  see  Litroduction. 

(7)  Mr.  Kutherford  wrote  of  No.  9 — 

This  is  taken  up  to  include  a  quartzite  hill,  which  gives  its  name  t^>  the 
group.  Several  shallow  trenches  have  been  cut  in  an  erratic  manner  at  the  base 
of  the  hill  in  barren  rock.  The  summit  of  the  hill,  however,  is  in  places  freely 
stained  with  carbonate.  A  trencli  20  ft.  long  across  the  strata  shows  that  these 
stains  are  confined  to  the  surface.  Some  good  boulders  of  malachite  have  lKM»n 
shed  from  the  hill,  and  can  be  picked  up  on  the  surface. 
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Ghuin  (H.C.  329). 

Mgr.,  Davis. 

Location,  Etc. 

"Xhe  Chum  is  7  miles  west-north-west  from  Mount  Leviathan 
and  S  miles  east  from  Butcher's  Creek.  There  has  been  some  doubt 
SB  t  o  whether  this  lease  is  located  on  a  freehold. 

Its  area  is  600  ft.   x  350  ft^    It  was  exempt  when  visited. 

Development. 

The  workings  comprise  only  one  shaft,  15  ft.  deep  (10  ft.  long 
4nd.  6  ft  wide),  and  two  potholes,  5  and  4  ft.  deep  respectively,  10  and 
20  f  "fc.  east  of  the  shaft.    No  work  has  been  done  here  for  some  time  . 

Output. 

1906        ...     3jr  tons  of  ore  shipped. 

Ore-body. 
The  country  here  is  stratified  quartzito,  and  little  can  be  made 
out  as  to  the  strike  of  the  deposits.  In  the  shaft  the  body  appears  to 
strike  north-north-east  dipping  easterly,  but  the  potholes  are  on  an 
east-by-south  line,  and  in  the  first  cupriferous  gossan  is  exposed,  while 
in  the  second  gossan  can  also  be  seen.  A  small  patch  of  oxides  crops 
^  di.  west  of  the  shaft.  These,  liowever,  appear  to  be  separate 
patches,  and  a  chain  to  the  east  only  iron-stained  quartzites,  similar 
to  .the  country  to  the  south,  can  be  seen.  The  quartzitee  crop  within 
30  ft.  south  of  the  shaft,  and  the  lode  can  therefore  have  no  extent 

• 

in  this  direction,  while  it  is  likely  to  prove  bunchy  in  fonn. 

Over  the  whole  length  of  the  shaft  nia.sses  of  gossan  and  bunches 
^  chaloocite-limonito  ore,  both  with  malachite  and  the  former  with 
some  cuprite,  occur  between  horses  of  country  rock.  Barren  rock, 
cupriferous  and  ferruginous  clay,  and  ore  (varying  between  10%  and 
^^%y  but  averaging  20%  copper)  may  be  taken  as  present  in  equal 
^Ua.ntities — the  northern  side  of  the  shaft  being  rather  poorer  in 
^Pper,  though  richer  in  iron,  than  the  southern.  The  western  end 
^  the  shaft  shows  a  fa<;e — perhaps  a  wall  of  the  lode — dipping  10  in 
1  to  t^e  east. 

About  3  tons  of  lump  ore,  as  raised  from  the  shaft  and  lying  at 

lUo  brace,  consists  of  siliceous  limonite  with  tile  ore  and  malachite, 

*^d  may  run  20%  copper.     The  appearance  of  this  ore  is  promising 

'^*'  the  finding  of  richer  ore  beneath.     The  IJ  ton  of  firsts  near  the 

**^^t  comprise  siliceous  limonite,  tile  ore,  crystalline  cuprite  in  banded 

*Sgregates,  acicular  malachite,  and  dense  chalcocite,  and  should  con- 

^^'i    at  least  20%  copper — the  percentage  depending  chiefiy  on  the 

^^'^poflition  of  the  tile  ore.     Besides  this  there  are  6  tons  bagged  on 

^^^  ground. 

Thus,  no  continuous  body  of  ore  has  been  })roved  here,  but  the 
^^^i'ops  should  receive  thorough  prospecting. 
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BOCELANDS  GROUP. 

This  group  lies  between  Butcher's  and  Morris  Creeks,  9  miles 
west  of  Cloncurry.  Little  work  was  going  on  here  at  the  end  of  last 
year. 
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Double  Oxide  (H.C.  351). 

Mgr.,  Neal. 

LocATiox,  Etc. 

The   Double   Oxide   is   9    miles   west-by-uorth   of   Cloncurry   in 
open  rolling  gidia  country. 

Its  area  is  600  ft.    x    ;550  ft. ;  and  it  includes  the  Magpie  and 
Oxide  claims. 

Idle  when  visited. 

Development. 

Besides  a  few  potholes,  there  are  here  four  shafts.     The  main 
underlie  shaft  (5  in  1),  2  ch.  from  the  western  boundary,  is  25  ft.  deep>. 
and  the  orround  has  been  stoped  out  from  it  for  10  ft.  to  the  east.    A- 
new  shaft,  20  ft.  to  the  ea^t  of  this,  is  20  ft.  deep.    The  third,  16  ft 
deep,  is  2  ch.  to  the  east-south-east. 
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Output. 


1901         ...      8    tons  (Magpie) 
1906         ...    12^    „      (Oxide) 
—  ...      8      ,,      (Roberts  and  party) 


X oiiai  •••        ..•        ...    ^^^i    i t 

Orb-bodibs. 
The  New  Chum  line,  which  appears  to  be  parallel  to  and  about 
10  ft.  south  of  the  Oxide,  can  be  traced  along  the  surface  by  crops  of 
quartz  and  gossan. 

Very  little  ore  can  have  been  raised  from  the  easteni  shaft,  wliich 
is  on  the  above  line. 

The  Oxide,  striking  east  20°  south,  makes  little  show  at  the 
surface,  but  at  the  main  shaft  a  formation — altered  schist — rich  in 
copper  in  parts  but  averaging  only  10%  in  the  present  face,  has  been 
exposed  over  a  width  of  4  ft.,  and  no  hanging-wall  has  yet  been 
reached.  The  formation  pinohes  to  2  ft.  6  in.  in  the  eastern  end  of 
the  stc^e,  and  the  average  content  there  is  15%  copper.  Plat  clay 
floors,  some  of  them  6  in.  thick,  cross  the  formation  at  intervals  of 
from  6  in.  to  2  ft.  Malachite  is  the  chief  copper  mineral  in  the  limon- 
ite,  but  chrysocolla  is  more  abundant  in  the  altered  schist.  The  firsts 
at  grass,  amounting  to  5  tons,  are  rather  siliceous  limonito  with  veins 
and  bunches  of  cuprite;  and  some  16  tons  have  been  shipped  from 
here.     The  nmllock  tip  should  carry  at  least  5%  copper. 

The  country  rock  at  tlie  second  shaft  is  a  quartz-veined  argil- 
laceous quartzite,  but  the  ore  here  carries  little  quartz.  The  10  tons 
<A  ore  at  the  brace  have  not  yet  been  sorted.  It  is  chiefly  limonite 
containing  malachite,  chrysocolla,  and  cuprite,  and  carrying  about 
10%  copper. 

New  Chum  (M.L.  634). 

Mgr.,  Davis. 
Location,  Etc. 
The  New  Chum  adjoins  the  Double  Oxide  on  the  ea«t. 
Its  area  is  5  ac. 

The  only  excavations  beyond  a  few  sliallow  trenches  is  the  shafts 
20  ft.  deep,  near  tlie  centre  of  Ihe  claim. 

Ohb-body. 

Tlie  ore-bod v  can  be  traced  westwards  to  the  eastern  shaft  in  the 
adjoining  claim,  the  line  being  parallel  to,  but  about  10  ft.  south  of. 
the  main  Double  Oxide  line. 

The  shaft  was  sunk  in  thin  bedded  slates,  with  bunches  of  silici- 
fied  limonite;  and  there  is  at  giass  about  1  cwt  of  quartz-bearing 
limonite,  containing  a  fair  proportion  of  cuprite.  The  cuprite  i^ 
crystalline,  and  in  most  unsymmetrical  forms,  but  is  evenly,  if  thinly, 
coated  with  vitreous  greenish  chrysocolla.  This  ore  has  some  resem- 
blance to  that  at  the  Great  Australia. 
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Butcher  Bird  (H.C.  272). 

Mgr.,  Roberts. 

Location,  Etc. 

The  Butcher  Bird  shaft  lieci  about  10  ch.  west  35**  north  of  the 

Double  Oxide. 

Its  area  is  600  x  350  ft. 

One  shaft-,   H  ft.  deep,  and  a  potlic^e,  7  ft.  deep,  are  all  the 

workings. 

Output. 

1906        ...    8  tons. 

Ore-bodt. 

The  shaft  lias  been  sunk  in  rotten  formation — ^ferruginous  kacdin 
with  lumps  of  limonite,  showing  some  malachite  towards  the  bottom. 
Nothing  definite  ha^^  yet  been  proved  here,  but  sinking  should  be 
continued. 

This  does  not  seem  to  l>e  a  continuation  of  the  Double  Oxide  as 
its  strike  (oast-south-east)  would  carry  it  to  the  north  of  the  main 
workings  on  the  latter. 

The  pothole  to  the  north-west  of  the  sliaft  is  in  iron-stained 
quartz  not  worth  further  testing. 

First  Try  (Extended  M.C.  341). 

Mgr.,  Melhouse. 
Location,  Etc. 
The  First  Try  adjoins  the  Butcher  Bird  on  the  west. 
Its  area  is  400   x   350  ft. 

Only  four  potholes  liaye  been  opened  here,  the  deepest  4  ft.  down. 
No  lode  haa  yet  been  found. 

Cherry  (M.L.  670). 

Mgr.,  Connell. 

Location,  Etc. 
The  Cheny  is  1 J  mile  south  of  the  llocklaiids. 
It  area  is  10  ac.    It  was  not  inspected  by  me. 

Mount  Abundance  (M.L.  ?  )• 
Mgr.,  Connell. 
Location,  Etc. 
Mount  Abundance  is  7  miles  west  of  Cloncurry. 
Its  area  is  10  ac.    It  was  not  inspected. 

Output. 
1906       ...  1^  ton. 
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Rocklands  (MX.  371). 

Mgr.,  Hockings. 
Location,  Etc. 

The  Rocklands  is  less  than  ^  mile  south-east  of  Morris  Creek,  and 
9^  miles  west-by-north  from  Cloncurry,  the  distance  by  road  being 
10  milee. 

Itfi  area  is  5  ac.  The  lease  was  exempt  when  inspected  at  the  end 
of  1906,  and  the  mine  had  been  idle  for  some  time. 

Dbvblopmbnt. 

Tlie  workings  run  nearly  the  whole  length  of  the  lease,  but  are 
all  shallow.  The  eastern  shaft  (a),  10  ft.  deep,  is  ^  ch.  from  the  south- 
eastern corner;  5  ft.  west  of  it  is  a  trench,  10  ft.  long;  1  ch.  beyond 
is  a  shaft  (b),  7  ft.  deep.  Tlien  4  ch.  further  west  is  a  shaft  (c),  20  ft. 
deep  (flooded);  J  ch.  beyond  is  another  (d),  15  ft.  deep  (filled  in),  at 
which  some  stoping  has  been  done;  and  10  ft.  further  west  is  the  main 
shaft  (e),  50  ft.  deep  (inaccessible).  A  filled-in  trench  lies  10  ft.  west 
of  the  main  shaft,  and  15  ft.  beyond  it  is  another  shaft  (/")  15  ft.  deep. 

Output. 

1906        ...     22it  ton.s. 

Orr-bodies. 

The  line  of  strike  is  west  32°  north,  and  the  dip  is  5  in  1  north- 
wards, as  shown  by  the  workings.  The  country  rock  is  a  black  slate 
weathering  to  a  brown  tint  and  bleached  almost  white  near  the  ore- 
body,  especially  in  the  western  shafts.  Very  little  can  be  seen  of 
the  ore-body,  which,  however,  can  nowhere  have  exceeded  2  ft.  in 
thickness.  Practically  all  rich  ore  raised  has  been  shipped,  and  it 
cannot  be  said,  without  further  development,  that  there  is  any  in 
sight. 

A  few  hundredweights  of  very  siliceous  fine-grained  carbonate  ore 
(25%  copper)  is  at  grass  at  shaft  (a) ;  and  at  shaft  (b)  there  are  a  few 
pounds  of  carbonate  and  oxide  ore.  Only  a  small  heap  of  seconds — 
country  carrying  1%  copper — now  remains  at  shaft  (c). 

At  the  main  shaft  (e)  there  are  now  only  2  cwt.  of  firsts  (30% 
copper)  at  grass — chalcocite  with  malachite  stains  and  coated  witli 
kaolin.  The  cellular  go«sany  seconds  at  grass  amount  to  10  tons,  and 
should  average  5%. 

In  the  western  shaft  (/*)  the  formation  near  the  surface  is  1  ft. 
wide,  and  a  bunch  of  rich  ore  was  gouged  out  here. 

Bocklands  No.  1  East  (M.L.  659). 

Mgr.,  Lyons. 

Location,  Etc. 

This,  which  is  also  known  as  the  Ivy,  adjoins  Kocklands  on  the 
east. 

Its  area  is  8  ac.    Exempt  when  inspected. 
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Devklopmbkt. 

The  main  shaft  at  the  eastern  end  of  the  lease  is  40  ft.  deep ;  and 
water  is  now  standing  at  about  35  ft.  below  the  surface.  A  stope  run» 
back  10  ft.  on  the  northern  side  of  the  shaft. 

Another  shaft,  25  ft.  deep,  and  a  cutting  are  on  the  north-western 
boundary. 

Output. 

18  tons  (western  workings) 
8    „ 

3    „    rubbly  surface  28^% 
7    ,,    no  returns  to  hand 

Total  ...    81    „ 

Ore-bodibs. 

The  western  shaft  and  cutting  are  on  the  Rocklande  Hne.'  The 
country  is  softened  slate,  and  the  ore,  striking  ea«t  35®  south,  orope 
as  silicified  limonite,  with  malachite  and  tile  ore.  One  bunch  here 
yielded  18  tons  of  pay  oi*e. 

Some  dense  haematite  indicatire  of  regional  metamorphism  crops 
on  the  line  of  strike  between  these  workings  and  tlie  main  shaft. 

In  the  main  shaft  a  formation,  3  ft.  wide,  of  malachite-stained 
softened  slate  w^ith  siliceous  cellular  gossan,  dipping  steeply  north- 
wards, has  been  stru(;k.  The  gossan  is  a  promising  feature,  as  far  as 
improvement  in  depth  is  concerned.  The  hanging-wall  country  is 
much  slickensided  internally  owing  to  lateral  crushing,  as  proved  by 
the  horizontal  stria?.  The  ore  at  grass,  4  tons,  is  chiefly  earthy  cai*- 
bonate  w^ith  traces  of  glance  and  mther  much  quartz,  but  is  expect^ 
to  ydeld  30%  copper. 

Rocklands  No.  1  West  (H.L.  468). 

Mgr.,  Hockings. 

Location,  Etc. 

This  adjoins  the  Rocklands  on  the  west. 

Its  area  is  10  ao.  The  ground  was  deserted  in  December,  1906, 
and  waa  not  inspected,  as  no  work  had  been  done. 

Lady  Ruby  (M.L.  538). 

Mgr.,  McCall. 

Location,  Etc. 

The  Lady  Ruby  adjoins  the  Rocklands  and  Rocklands  No.  I  We«t 
on  the  north. 

Its  area  is  10  ao.    Exempt  and  deserted. 

A  pothole  in  the  southern  corner  and  an  inacoesaible  shafts  SO  ft. 
deep,  in  the  western  comer,  are  the  only  workings. 
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Ork-bodibs. 
The  southern  pothole  is  on  gossan,  but  has  not  yet  struck  ore. 

The  main  shaft  is  sunk  just  to  the  south  of  a  quartzite  crop  in 
deoomposed  slat€S  dipping  northwards  about  4  in  1. 

The  only  ore  at  the  shaft  is  about  1  cwt.  of  copper-stained 
country  rock,  in  which  can  be  seen  small  seains  and  beads  of  cuprite. 

Nothing  is  visible  here  to  warrant  further  work. 

Teronga  (P. A.  240). 

Mgr.,  Hookings. 

LocATiox,  Etc. 

The  Yeronga  is  ^  mile  north-west  of  the  docklands,  }  mile  orer 
Monris  Creek. 

Its  area  is  10  ac. 
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DEVBLOPMB^T. 

Xlie  main  shaft,  50  ft.  deep,  witb  8  ft.  standing  water,  is  near 
^**liddle  of  the  western  boundary,  ha.s  a  stop©  running  back  for 
ft^    **^    to  the  ea«t.  and  dnves  12  ft.  ea*?t  and  w^e«t  at  the  bottom  and 
*"t*  depth  respectively ;  a  second  shaft,  .'55  ft.  deep,  lies  2  ch.  to  the 
(inaccessible);  a  third  lies  7  ch.  to  the  east;  and  a  fourth,  10  ft. 
7  ch.  to  the  east-south-east. 
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Output. 


U'ot&l  of  30  tons  shipped  averaging  94%  copper. 
5    M  27%       „ 

35    „ 

OllB-BODlES. 

There  are  here  at  least  three  east  and  west  striking  lines,  besides 
which,  a  chain  south  of  the  main  shaft,  is  a  defined  crop  of  granular 
white  caJcite.  Earthy  calcareous  sinter,  derived  from  the  country 
rock,  is  also  veiy  abundant  in  all  the  ore  raised  here.  The  occurrence 
in  the  main  shaft  is  i)romisin^,  but  no  quantity  of  ore  has  yet  been 
proved. 

The  oi-e-body,  in  which  is  the  main  shaft,  dips  10  in  1  to  the 
south.  It  is  1  ft.  wide  at  the  surface,  but,  in  the  western  drive,  there  is 
quit«  2  ft.  of  limonite  and  very  calcareous  ore.  The  country  there  is 
softened  slate,  without  sign  of  movement.  The  ore  at  grass,  about 
1  ton,  is  limionite  with  much  chalcopyrit^*,  considerable  malachite, 
and  some  chrysocolhu 

The  south-ea«teni  shaft  is  in  decomposed  calcareous  slate,  in 
which  a  little  ore  has  been  got.  Fragments  of  ore  can  also  be  got 
along  the  line  of  strike,  and  about  7  ch.  to  the  west  was  found  a  patch 
which  yielded  3  tons  of  .'5.3%  ore — chalcopyrite  and  chalcocite. 

The  northern  shaft  is  in  very  limy  decomposed  country,  in  which 
the  ore  occurs  as  boulders  near  the  surface,  but  at  the  bottom  there 
is  a  defined  formation  3  ft.  wide.  The  seconds,  about  1  ton,  are 
limonite  with  chalcopyrite,  p}Tite,  chrysocolla,  and  carbonates.  Some 
quartz  cemented  by  limonite,  jasperoid,  and  chalcopyrite  is  coming  in 
in  the  shaft  bottom.  Tlie  firsts,  of  which  5  tons,  assaying  27%  copper, 
have  been  shipi)ed,  are  reported  to  have  contained  some  good  cuprite. 

Tlie  eastern  shaft  and  potholes  are  in  gossany  copper-stained 
country. 

Fairfield  (M.L.  680). 

Mgr.,  Hockings. 

Location,  Etc. 

The  Fairfield  lio^  H  mile  uorth-north-west  of  the  Rocklands,  and 
10  miles  westrnortli-west  of  Cloncurry. 

Its  area  is  5  ac.  The  Icjlso  was  deserted  at  time  of  inspection. 
This  ground  was  formerly  held  as  the  Waimakaori,  and  as  the  Darra. 

Development. 

The  old  eastern  shaft  (a),  10  ft.  deep  and  flooded,  is  3  ch.  south- 
west of  the  northern  corner  of  the  lease :  another  old  shaft,  25  ft.  deep 


k 
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underlying  10  in  1  to  the  80uth,  lies  30  ft  to  the  west;  and  the 
shaft,  15  ft.  deep,  is  30  ft.  south-west  of  this. 


FAIRFIELD 


Scale  S  Chaiqs  "h  an  inch 

5  O 

I      ■      f      .      .      I 


Output. 

2  tons  shipiied  32";^  copiK,*r. 

3  „ 


Orb-bodies. 

The  Fairfield  crop  at  the  new  shaft  is  10  ft.  wide,  and  consists 
<rf  silicified  limonite  and  gossan.  It  pinches  out  about  20  ft.  west  of 
the  shaft,  but  crops  again  in  several  places  beyond.  Eastwards  also  it 
thins  out,  but  there  is  here  a  band  of  gossan  on  the  northern  side,  in 
which  the  old  shafts  were  sunk.  The  crop  strikes  east-north-east,  and 
the  dip  is  to  tlie  south-south-east. 

The  two  old  shafts  appear  to  be  on  one  shoot,  of  which  the  silici- 
fied limonite  forms  the  hanging- wall.  In  the  shaft  (6)  a  formation, 
1  to  2  ft.  wide,  carrying  bunches  of  ore,  is  exposed. 

The  new  shaft  is  being  sunk  in  kaolinised  slate  above  the  silicified 
limonite.  A  nearly  vertical  lens  of  ore  was  met  in  this  shaft,  and 
there  is  now  paddocked  about  2  tons  of  siliceous  chalcooite-malachite 
ore  expected  to  yield  30%  copper. 

Nothing  of  any  value  ha«  yet  been  exposed  here,  but  there  is  a 
possibility  of  the  silicified  limonite  blows  overlying  sulphides,  and  the 
amount  of  silica  may  decrease  with  depth. 

IJiiiiamed  (M.F.  16). 
Location',  Etc. 

This  freehold  is  south  of  Morris  Creek,  9  miles  west-south-west  of 
Cloucurry. 

Its  area  is  160  ac.     Not  inspected. 
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CAMERON  RIVER. 

Tho  Cameron  River  mines  are  of  relatively  little  importance. 

The  Federal  is  included  here,  as  is  the  usual  custom,  though  it  is 

really  within  the  Corella  di-ainage  area.    Numbers  of  claims  have  been, 

or  are,  in  existence  on  the  northern  side  of  the  Camwon  Valley,  but 

their  location  had  not  been  sufficiently  fixed  for  a  visit  to  be  paid  to 

them. 

MOUNT  LLOTD  GROUP. 

The  Mount  Lloyd  Group  is  located  in  the  valley  of  the  Cameron 

River.     It  compriseB,  besides  those  described  below,  the  Mount  Lloyd 

No.  1  North  (M.L.  497),  Mount  Lloyjd  No.  2  South  (M.L.  517),  and 

Mount  Lloyd  No.  3  South  (M.L.  5-45),  on  which  no  work  has  been 

done,  and  the  Saint  Patrick  (M.L.  498),  in  the  southern  pert  of  which 

is  a  shaft,  not  seen  by  me. 

Monnt  Lloyd  (MX.  446). 
Mgr.,  Thompson. 
LocATiox,  Etc. 
Mount  Lloyd  lies  'M  miles  west  of  Cloncurry  and  about  2  miles 
south-east  of  the  West  Leichhardt  telegraph  line. 

Tlie  leases  are  on  a  north-north-west  running  razor-back  near  the 
centre  of  a  wide  Hat-bottomed  valley,  bounded  by  a  rounded  range  to 
the  west  and  a  fairly-level  topped  range  to  the  east. 

Its  area  is  30  ac.  It  is  understood  to  have  now  been  abandoned, 
the  exploratory  work  having  been  can-ied  out  under  option  by  the 
North  Queensland  Exploration  Company. 

Development. 
An  opencut  25  ft.  long,  10  ft.  wide,  and  7  ft.  deep,  has  been 
made  on  the  ridgetop  near  the  centre  of  the  lease.  In  the  trench  is  a 
shaft  50  ft.  deep,  from  which  the  upper  ladders  had  been  removed, 
rendering  it  inaccessible.  Several  other  small  trenches  have  been 
made  to  the  south-eaat,  along  the  hillside. 

Ore-bodies. 
A  cix>p  of  quartzite  runs  noi-th-north-weetwards  along  the  crown 
of  the  ridge  and  dips  steeply  west-south-westwards.  It  lias  been 
proved  by  the  out  to  carry  not  1  %  of  copper  and  very  little  iron  oxide 
— even  in  the  richest  part.  The  tip  at  the  shaft  proves  that  the  sink- 
ing was  in  siliciiied  schist  with  stains  of  malachite  in  places. 

Mount  Lloyd  No.  1  South  (M.L.  499). 
Location,  Etc. 
This  adjoins  the  Mount  Lloyd  on  the  south. 
Its  area  is  5  ac. 

Two  cuts  have  been  opened  on  this  lease,  about  ^  mile  soutli- 
8outh-eaet  of  the  Mount  Lloyd  shaft. 

Orb-bodibs. 
The  cut«  expose  only  small  bunches  of  ore  in  quart«ite. 
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EUSTON  GROUP. 

This  group  is  on  the  lower  portion  of  the  Cameron  River,  near 
bottom  crossing  of  the  West  Leiclihardt  telegraph  lino. 

Cameronian  (M.C.  196). 

Mgi\,  St.  Ouge. 

Location,  Etc. 

The  Cameronian  lies  27  miles  west-north-west  of  Cloncmiy,  and 
-^►VxHit  a  mile  north-west  of  the  West  Leichhardt  telegraph  line. 

Its  area  is  400  ft.  by  350  ft. 

One  hole  has  been  sunk  7  ft. 

Output. 
Several  tons  of  ore  are  reported  to  have  been  shipped. 

Ore-bodies. 

Bunches  of  cupriferous  gossan  are  found  to  occur  in  slates  over  a 

^Jvidth  of  30  ft.,  at  the  southern  end  of  a  low  ridge.     The  hole  is  on  a 

<iopper-bearing  lenticular  body  2  ft.  to  2  ft.  G  in.  wide,  which  can  be 

traced  for  about  a  chain  to  the  north-east.     There  are  at  gi'ass  a  few 

liundredweights  of  seconds,  consisting  of  quartz-bearing  limonite,  with 

some  clialcopyrite,  chiysocolla,  and  malachite. 

Unnamed  (M.C.        ). 
Mgr.,  Lidster. 
Location,  Etc. 
This  is  about  J  mile  north  of  the  Cameronian. 
A  pothole,  just  begun,  was  4  ft.  deep  wlien  visited. 

OUE-BODIBS. 

The  pothole  is  in  earthy  limestone  and  sintry  slates  containing 
bunches  of  limonite-malachit^chalcopyrite  ore.  About  1  ton  of  ore  is 
paddocked,  and  consists  in  great  part  of  limonite,  with  original  ohal- 
copyrit«  and  stains  and  coatings  of  malachite.  It  is  likely  to  yield 
20%  copper. 

FEDERAL  GROUP. 

The  group  comprises  only  one  lease. 

Federal  (R.C.  52). 

Mgr.,  Brassing^n. 

Location,  Etc. 

The  Federal  lies  20  miles  west-north-west  of  Cloncurry.  The 
Argylla  road  paases  the  mine,  about  3  miles  west  of  the  Corolla  River. 

The  country  here  is  open  and  rolling  with  gravelly  red  soil, 
timbered  sparsely  with  mountain  gum  and  clothed  with  spinifez. 


2(5S 

Itfi  ai'ea  iK  80  ac.  Tlie  mine  was  deserted  when  Tisited  by  me» 
but  has  Kince  been  taken  over  by  tlie  Federal  Reiward  Copper  Com- 
pany, Limited. 

Dbvblopmen?. 

Thi'^  main  workingH  appeared  to  have  been  deserted  for  some  time, 
and  mcwt  of  tlnMii  have  collajjRed.  They  comprise,  beginning  at  the 
southern  ond :  an  opon  cut  (a),  'i5  ft.  long  and  15  ft.  wide,  now  full  of 
water;  a  trench  (b),  10  ft.  lonpf,  10  ft  to  the  north  of  the  cut;  two 
)>othole8  (c  and  d),  5  ft.  deep  and  15  ft.  apart,  35  and  50  ft.  north 
of  tho  hist;  a  filled-in  cut  (f\  10  ft.  long,  20  ft.  beyond;  a  flooded 
trencli  (/"),  10  ft.  hmg,  with  a  10-ft.  hole  at  one  end,  5  ft.  to  the  north; 
and  a  main  »haft  ((/),  30  ft.  deep,  with  open  cuts  or  fallen-in  stopes 
for  IT)  ft.  noi-tli  and  10  ft.  south  at  15  ft.  beyond  the  hwt.  At  5  eh. 
nortli-nortli-east  of  the  main  shaft  is  the  sliaft  (A)  last  worited,  whioh 
is  about  IT)  ft.  deep;  and  about  l.l  ch.  to  the  south-eaut  of  it  are  a 
few  shallow  trenches. 

Output. 


1904.   . 

85  tons  shipped. 

1905 

71 

1906   . 

12  ,,    ,, 

• 

12        • 

X ()tfl.i         ...  ...  ...    XoU     ff  If 


Orb-bodieb. 

Tlie  southernmost  cut  (a),  being  full  of  water,  reveals  little. 
There  are  about  5  tons  of  seconds  alongside  it — siliceous  ore  contain- 
ing malachite  and  nodular  radiating  azurite,  and  likely  to  run  over 
15%  copper.  The  whole  of  the  mullock  tip  should  yield  at  least  1% 
copper. 

In  the  northern  end  of  the  trench  (h)  can  be  seen  18  in.  of 
cupriferous  quart zite  and  formation.  The  1  ton  of  firsts  (quartz  and 
malacliito)  at  grass  pro])ably  carries  20%  copper;  and  the  i  ton  of 
seconds  may  yield  10%  copper. 

The  first  of  the  potholes  is  on  the  western  side  of  a  quartzite  crop. 

The  cut  (f)  is  on  a  slight  ])end  in  the  quartzite  crop. 

'  The  whole  fonnaticm  in  the  main  shaft  and  stopes  probably 
averaged  12  to  18  in.  in  width,  but  at  the  northern  end  the  ore  occurs 
simply  a«  stainings  on  joints  in  the  slates,  but  presumably  bunches 
have  been  found  by  following  these  joints,  and  there  is  indication  of 
one  in  the  footwall.  Dog-tooth  quartz  is  plentiful,  and  some  fairly 
rich  tine-grained  malacliite,  nodular  ay.urite,  and  limonite  with  dis- 
seminated mahichite,  are  to  be  seen  here. 

The  firsts,  of  whicli  there  were  2  tons  at  grass,  are  very  siliceous, 
enci-usted  by  malachite  and  contain  nodules  of  azurite.     The  seconds 

*  By  rrockinjrs  and  Brassitiptoii :  source  doubtful. 
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at  grass  amount  to  4  tons;  they  are  very  siliceous,  but  are  gossany 
and  carry  perhaps  5%  copper  chiefly  as  carbonate.  Further  there  are 
about  4  tons  of  unpicked  ore  paddocked,  consisting  of  limonito  with 
disseminated  malachite  and  bunchee  of  azurite,  which  must  have 
come  from  bodies  up  to  12  in.  in  width. 

The  country  rock  is  kaolinised  schistose  slate  passing  near  the 
lode  into  greenish  chloritic  schist,  in  which  the  ore-bodies  occur  on  a 
general  north,  and  south  line,  dipping  about  5  in  1  to  the  west. 

The  new  shaft  (h)  is  on  a  2-ft.  band  of  country  (slaty  schist  with 
north  and  south  strike),  carrying  malachite  and  azurite.  The  strike 
is  north  and  south  and  the  dip  is  steep  to  £he  west.  There  was  1  owt. 
of  firsts  (limonite  with  traces  of  chalcopyrite  and  rich  in  malachite 
and  azurite)  of  30%  copper  grade;  and  a  few  hundredweights  of  20% 
seconds,  at  grass. 

The  easternmost  trenches  prove  only  that  the  schistosity  of  the 
country  here  trends  north-eastwards. 

The  workings  have  been  too  long  idle  for  much  to  be  leamt  as  to 
the  nature  of  the  ore-bodies,  further  than  that  they  are  composite 
lodes — ^with  comparatively  small  linear  extent.  The  indications 
warrant  further  opening  up  to  test  whether  an  improvement  takes 
place  in  depth. 
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ARGYLLA  CREEK. 

The  Princtvis  East,  South,  and  North  are  three  leases  (Nos.  594^ 
51)3  and  592),  e^ich  10  ac.  in  areiu  of  which  no  particulars  are  to  hand, 
beyond  that  they  lie  .*^i  miles  Aouth-east  of  the  Argylla  freehold.  The 
Megaphone,  a  leaHe  (No.  541)  of  10  ac.  is  understood  to  lie  3  miles 
Koutli  of  tliu  freehold. 

ABGTLLA  OSOUP. 

Tlic  group  conipriscK  a  freehold  and  a  few  leases  in  its  vicinity. 
Tlio  Arjrj'Ua  North  (M.L.  530),  West  (M.L.  536),  and  South  (M.L. 
540),  after  being  abandoned,  were  taken  up  again  by  the  West  Oon- 
curiT  Copper  Company,  Limited,  in  are^s  of  20  ac.  adjoining  the  free- 
hold. 

Argylla  (M.F.  3073). 
Location,  Etc. 

Tlie  freehold  is  situated  on  the  eastern  side  of  a  branch  of  the 
Argylla  valley,  13  miles  east  of  the  West  Leiohhardt  Telegraph 
Station  and  40  miles  west  of  Cloncurrv. 

Its  arwi  is  40  ac.  The  Argylla  is  now  held  by  the  Queensland 
Copper  Freeholds,  Limited.  My  visit  was  made  with  the  assistance 
of  and  in  compajiv  with,  the  Warden  (Mr.  Linedale),  on  whose  account 
the  examination  had  to  be  veiy  hurriedly  performed.  From  what 
was  seen,  however,  it  was  not  considered  worth  while  to  revisit  the 
locality  even  if  it  had  l>een  possible  without  considerable  expense^ 
more  t^specially  a«  the  ground  was  deserted. 

Liter  ATUKH. 

(2)  Mr.  Jack's  report  is  as  follows : 

The  Argylla  Mine  is  a  wido  belt  of  copper -bearing  country  running  north- 
north-west  to  south-south-east.  The  dominant  feature  of  the  belt  is  a  wido  reef 
of  rather  open  and  friable  quartz,  standing  up  as  a  crest  on  a  hill  top  for  about 
throe-eijrhths  of  a  mile,  and  nearly  80  ft.  above  the  general  level  of  the  slate- 
country. 

The  western  side  of  the  quartz  reef  at  its  north  end  is  stained  with  carbonate 
of  copper,  its  numerous  caverns  beinur  conspicuous  from  a  long  distance  owing  to 
their  bright  green  colouring.  Traced  to  the  south  the  whole  is  seen  to  be  a  belt 
of  copper  lodes,  generally  running  parallel  to  the  dominant  quartz  reef,  but 
sometinM^s  running  out  obliquely  from  it,  and  abutting  against  parallel  veins  of 
ciuartz.  We  saw  a  good  deal  of  groen  carbonate  of  copper,  often  radiated  and 
fibrous,  aii<I  of  the  highe.'^t  possible  percentage.  We  could  also  knock  out  or 
pick  up  on  the  hill  side,  or  in  the  gullies,  heavy  boulders  of  red  oxide  of  copper 
and  grey  ore. 

The  Argylla  property  will  take  a  large  sum  of  money  to  explore.  No  com- 
pany without  very  consi<k'rable  capital  should,  in  my  opinion,  attempt  the  task, 
l)ut  I  lK»lievo  the  expenditure  would  Ik'  richly  repaid.  The  grten-painted  oaves 
in  the  (|uartz,  I  have  no  doubt  at  all.  represent  great  bunches  of  ore  which  havo^ 
iK-en  denuded.     .     .     . 

(4)  To  the  above  Mr.  Cameron  added : 

Since  Mr.  Jack's  visit  .some  little  att<'mpt  has  bc^n  made  to  investigate  the- 
ri'sources  of  the  lode.  Two  cuttings  towards  the  southern  end  of  the  outcrop, 
and  !K>me  150  paces  apart,  have  been  put  in  in  the  western  side  of  the  hill. 
They  expose  first  talc  schists  and  then  about  5  ft.  of  a  weathered  sandy  rock 
impre&rnated   with  copp4^r  glance  and  carbonate  in  irregular  patches  and  veins.. 
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"^  average  sample  of  the   portion  of  the  lode  exposed  ga^e  15*95  per  oent. 

^I>per,  a  trace  of  gold,  and  2  dwt.  22  gr.  of  silver  per  ton  from  the  northern 

^tting,  and  35*2  per  cent,  of  copper,  a  trace  of  gold,  and  9  dwt.  2  gr.  of  silver 

^  ton  from  the  southern  cutting.    An  irregular  trench  on  the  summit  of  the 

^Qiorop,  some  70  ft.  east-north-east  of  the  southern  cutting,  is  about  6  ft.  deep 

^d  6  ft.  across,  and  goes  east  for  20  ft.,   and  then  north  for  about  18  ft.    It 

Eposes  decomposed  talcose  and  sandy  schists  with  scattered  veins  of  quartz  and 

carbonate  ores  running  through  it.     About  10  or  12  tons  of  picked  ore  are  lying 

10  ttk^  trench.    An  average  sample  taken  from  this  picked  ore  gave  a  return  of 

w'7S   per  cent,  of  copper,  a  trace  of  gold,  and  4  oz.  2  dwt.  8  gr.  of  silver  per 

7*^-       To  all  appearances  the  Argylla  Outcrop  should  be  able  to  furnish  a  con- 

**<*^  liable  quantity  of  ore  of  a  value  quite  equal  to  that  found  in  the  trench  on 

"^    summit,  and  the  cuttings  into  the  walls.    The  working  of  the  lode  would  no 

"^^^V>t  mean  the  removal  of  a  great  quantity  of  valueless  material,  but  the  ore 

^^vald  be  easily  picked  from  the  ganguc,  and  according  to  the  assays  of  a  very 

*^**Oci  percentage.    The  extent   and   value   of   the  copper-bearing  belt  could   be 

J^**aparatively  easily  proved  bv  surface  trenching  along  the  line  of  strike  of  the 

(7)  Mr.  Rutherford's  description  is  as  below : 

This  includes  a  succession  of  parallel  beds  of  altered  sandstone  lying  on 
^^Ixist  forming  a  range  running  north-west  and  south-east  for  2,000  ft.  and 
^^BiBg  to  a  height  of  80  ft.  above  the  general  level.  The  rock  is  coloured  a  bright 
Sif^^ii  in  places  with  copper  carbonate.  This  staining  is  very  patchy,  and  is 
*^08t  pronounced  in  joints  and  in  natural  caves  in  the  rock.  In  places  small 
^^^ms  of  red  oxide  and  glance  are  seen.  .     .     . 

Following  the  outcrop  to  the  north  it  ends  in  barren,  tough  quartzite.  and  at 
*ts  southern  extremity  it  ends  abruptly,  and  does  not  outcrop  anywhere  down 
"^^e  side  of  a  steep  schist  hill. 

This  belt  of  country,  which  is  similar  to  many  others  seen  in  the  district. 
CK>ntains  a  few  seams  of  rich  glance  and  red  oxide  scattered  in  a  detached 
*T«gular  manner  through  the  formation.  Due  to  the  enormous  amount  of  dead 
"^ork  which  would  have  to  be  done  to  mine  any  of  this  ore,  I  consider  that  it 
^ould  be  an  unprofitable  undertaking. 

(1)  Mr.  Linedale  in  a  rei>ort  dated  31st  October,  1907,  states  :^ 

A  few  days  ago  I  pai^  a  flying  visit  to  the  Argylla  Freehold.  The  West 
CHoncurry  Copper  CJompany,  Limited,  has  closed  down  all  its  mines  in  this 
locality,  but  the  Freehold  is  still  being  prospected.  In  the  latter  property.  No.  1 
shaft  is  down  a  depth  of  100  ft.,  and  crosscuts  at  that  level  have  been  extended 
north-east  and  south-west.  The  south-west  cut  has  penetrated  a  distance  of 
100  ft.,  the  first  30  ft.  being  through  a  formation  carrying  bunches  of  quartz  and 
nodules  of  limonite  and  oxidised  copper  ore«».  The  north-east  cut  is,  in  130  ft., 
the  first  40  ft.  of  which  pass  through  a  formation  carrying  a  little  copper,  and 
from  thence  to  within  a  few  feet  of  the  face  a  body  of  schist,  slightly  impreg- 
nated with  copper,  was  passed  through.  Tho  face  of  the  cut  is  now  in  a  forma- 
tion of  crushed  quartz,  showing  stains  of  copper  carbonates.  No.  2  shaft  was 
Bunk  to  a  depth  of  100  ft.,  and  crosscuts  extended  north-easterly  and  south- 
vreaterly  40  ft.  and  100  ft.  respectively.  The  former  cut  passes  through  bars  of 
diorite  and  quartzite  carrying  a  little  copper  sulphides,  and  the  latter  for  some 
fiiatanoe  is  through  a  formation  of  quartzite  and  limonite  impregnated  with 
carbonate  of  copper.    The  end  of  this  cut  is  in  micaceous  schist. 

DirVBLOPMBNT. 

Four  cuts  ha,ve  been  opened  on  this  property.  The  nortbernniost 
(not  seen  by  me)  is  stated  to  be  30  ft.  long.  At  7  ch.  to  the  south 
is  a  coetean  25  ft.  long  and  6  ft.  deep.     The  third  cut,  1  ch.  to  the 
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iiorth-eofit  of  and  '50  ft.  above  the  last  mentioned,  is  7  ft.  deep  and 
runs  15  ft.  south-west  and  then  15  ft.  west.  The  fourth  cut  (not  seen 
\>y  me)  is  said  to  be  9  ft.  long  and  to  be  just  above  the  third. 

OllB-BODIBS. 

Only  two  ore-bodies  were  seen  by  me.  That  at  the  southern 
trench  comprises  kaolinised  slates  dipping  about  80**  to  the  weat- 
south-west  and  impregnated  and  replaced  to  varying  extents,  over  a 
width  of  4  to  5  ft.,  by  cuprite,  round  which  mineral  the  kaolin  is 
ivonsiderably  stained  by  malachite.  The  crop,  consisting  of  kaolinised 
slate  variously  veined  and  impregnated  with  malachite,  is  traceable 
for  40  ft.  to  the  south-south-west  of  the  trench.  This  may  be 
expected  to  yield  some  rich  ore. 

The  main  ore-body,  at  the  upper  trenches  is  U-shaped,  the  U 
being  li  ch.  in  length  and  40  ft.  across,  with  the  open  end  towards 
the  south-east.  The  80uth-we«tem  arm  consists  of  crushed  carbonate 
veined  quartzite,  6  ft.  wide  .and  passing  into  "silicified  limonite" 
and  then  into  quartzite  towards  the  end.  This  is  low-grade  at  the 
best.  The  northern  arm  is  15  ft.  in  width  in  one  place  but  the  trench 
exposes  only  kaolinised  slates  with  bunches  of  mixed  tile  ore  and 
malachite  bearing  ore.  The  cut  would  seem  to  indicate  that  concen- 
tration of  carbonates  has  taken  place  near  the  surface  owing  to 
kaolinijMition  of  the  rock  there,  and  the  prospects  of  meeting  a  large 
ore-body  by  sinking  are  therefore  not  very  bright.  Some  tons  of  a 
very  siliceous  ore,  rich  in  crystalline  malachite,  are  stacked  here. 

The  crest  of  the  Argylla  ridge  is  of  a  siliceous  rock — ^presumably 
silicified  slate — but,  Mr.  Conder  s  sections,  to  which  reference  has 
previously  been  made,  prove  that  certain  of  the  dark-coloured  rooks  in 
the  vicinity  are  altered  diorites. 


Advance  (M.C.  338). 
Mgr.,  Canlons. 
Location,  Etc. 
The  Advance  lies  3  miles  south-east  of  the  Argylla. 
Its  area  is  800  ft,   x   350  ft. 
Three  shallow  holes  have  been  opened. 

Output. 

12  tons  shipped. 

Orb-bodies. 

The  ore-bodies  comprise  small  bunches  of  rich  ore  (carbonate  and 
oxide)  with  limonite  in  quartz.  The  country  rock  is  a  hornblendio 
rock  producing  a  soil  rich  in  calcareous  sinter. 
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PALM-TREE. 

A  number  of  ore-bodies,  among  which  may  be  mentioned  the 
Cleanskin  and  Little  King,  have  been  worked  at  various  times  in  the 
ranges  at  the  head  of  Palm-tree  Creek.  The  miners,  however,  have 
no  confidence  in  their  permanence,  and,  even  in  the  vicinity  of  the 
Native  Companion,  several  have  not  considered  it  worth  while  to 
register  their  claims. 

In  addition  to  those  mentioned  below,  the  plan  accompanying  Mr. 
Cameron's  report  shows  a  lease  called  Mount  Bracewell,  adjoining  the 
Enfield  on  the  north,  and  another  called  the  South  Mullen,  lying  IJ 
mile  to  the  north-west.  No  important  ore-bodies  were  found  on  them, 
and  they  have  now  been  abandoned. 

NATIVE  COMPANION  GROUP. 

Small  crops  of  copper  ore  in  schist  are  numerous  in  the  vicinity 
of  the  Native  Companion,  and  for  at  least  2  miles  to  the  north,  but 
except  on  the  reward  claim  very  little  work  has  been  done.  The  shoots 
at  the  surface  are  very  short,  but  may  possibly  prove  more  extensive 
at  a  depth. 

Native  Companion  (R.C.  19). 

Location,  Etc. 

The  Native  Companion  is  located  on  the  north-western  side  of 
Palm-tree  Creek,  7  miles  south-south-west  of  Quamby,  on  the  Camoo- 
weal  road,  and  26^  miles  north-west  of  Cloncurry. 

Its  area  is  160  ac.  The  property  is  held  by  the  Leichhardt-Clon- 
curry  Company. 

Dbvblopmbxt. 

The  main  sliaft,  which  is  in  the  south-western  corner  of  the 
leasej  10  ch.  from  the  boundary  peg,  is  34  ft.  deep,  and  has  drives 
running  12  ft.  to  the  south-west  and  several  feet  to  the  north-east  at 
the  25-ft.  level,  which  is  just  above  water.  Work  ceased  here  because 
of  a  heavy  influx  of  water,  probably  from  the  creek,  which  is  7  ch. 
distant.  It  is  now  proposed  to  install  a  pump.  At  6  ch.  to  the  north- 
east of  the  above  there  is  an  opencut  and  old  shaft,  caved  in  below  a 
depth  of  15  ft.,  but  from  which  at  the  30-ft.  level  a  drive  ran  50  ft. 
to  the  south-we«t.  Another  old  shaft,  15  ft.  deep,  lies  1  ch.  to  the 
north-north-east  of  the  last,  and  from  this  also  there  was  a  drive 
southwards. 

The  other  workings  comprise  costeans  at  -^  ch.,  2  ch.  and  4  ch. 
north-east  of  the  main  shaft,  a  pothole  alongside  the  Quamby  track, 
near  the  northern  boundary,  and  a  costean  on  the  bank  of  Palm-tree 
Creek,  4  ch.  south-east  of  the  last.  One  man  was  at  work  here  on 
costean  No.  3,  at  the  end  of  the  year  1906. 

s 
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Output. 

1W4      33     tons  ship] W'<1,  ctirryiiifc  40  tu  52  .  copper. 

1905      40i3    „  .,  ' 

Totjil     ...    73^^    ,. 

Oke-bodies. 

Two  small  shoots  of  payable  ore  have  been  located  on  a  north-east 
and  south-west  lino  and,  though  small  near  the  surface,  further  proe- 
pectinjj  to  test  whether  they  increase  in  size  at  a  depth  is  fully 
warranted. 

Ore  is  stated  to  have  been  found  at  the  surface  on  the  site  of 
the  main  shaft,  though  there  is  no  trace  of  it  to  the  south-west.  In 
the  shaft  the  ore-body  had  a  width  of  2  ft.  6  in.  from  wall  to  wall,  but 
it  pinched  out  in  the  drives,  the  face  of  the  eastern  showing  only 
kaolinised  micaceous  schist  countiy,  with  flat  bunches  of  chaloopyrite> 
but  no  defined  body.  There  is,  however,  a  likelihood  of  further 
bodies  being  picked  up,  if  the  drive  is  continued.  Nearly  50  tons  of 
ore  have  been  shipped  fix>m  this  sliaft.  The  tip  consists  of  crystallised 
quartz  and  kaolin  witli  a  little  chiysooolla,  and  the  whole  of^tho 
material  should  carry  5%  copper. 

At  the  surface  of  the  old  shaft  and  cut  can  be  seen  2  to  5  ft.  of 
copper-stained  clay-slate  on  end,  and  it  is  said  that  there  is  ore  under- 
foot all  along  the  bottom  of  the  drive,  where  the  formation  is  2  ft. 
wide  ;  and  that  1  ton  of  36%  ore  came  from  the  drive.  Some  29  tons 
of  ore  have  been  shipped  from  here.  The  seconds,  of  which  there  are 
20  tons  at  grass,  consist  of  kaolinised  slate,  stained  on  jmnts  and 
carrjnng  about  5%  copper. 

The  three  costeans  between  the  old  and  new  shafts  have  failed  to 
expose  a  continuation  of  tlie  ore-lx)dies  worked.  The  first  two  are  in 
u  shattered  calc^areous  slate,  and  the  third  is  in  a  dark  micaceous 
schist,  in  which  oi*e-l)odies  may  be  found  by  sinking.  At  4  oh.  north- 
east of  the  old  sliaft,  a  crop  of  quartz  lias  been  located  in  schist,  and 
blocks  of  ore  are  found  on  the  surface  in  the  vicinity. 

At  the  northernmost  shaft  only  copper-stained  formation  was 
found. 

The  nortliernmost  pothole  is  in  a  decomposed  calcareous  tourma- 
line-bearing rock.  Only  i  ton  of  copper-stained  rock  containing  a 
little  glance  is  at  <rrass.     Nothhig  definite  can  be  seen. 

Numerous  snnill  patches  of  ore  are  to  be  seen  in  the  north-eastern 
part  of  the  claim,  ])ut  nothing  has  been  done  to  test  them,  except  in 
the  one  trench,  on  the  bank  of  the  river,  which  exposes  slates  striking 
north-by-east  and  stained,  over  a  width  of  2  ft.,  by  copper  minerals 
and,  over  4  ft.,  by  iron  minerals.  One  of  the  crops  of  siliceous  gossany 
rock  is  of  some  size,  and  in  the  vicinitv  bunches  of  ore  occur  in 
siliceous  slates  and  schists. 
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IJimamed  (M.C.      1). 

Mgr.,  Cummins. 

Location,  Etc. 

This  claim  lies  J  mile  north  of  the  Native  Companion. 
One  trench,  5  ft.  deep  and  10  ft.  long,  has  been  opened  here. 

OUB-BODT. 

There  seems  to  have  been  a  bunch  here  the  length  of  the  trench, 

striking  north  and  south  and  dipping  70°  to  the  east,  in  a  bluish 

olay-slate.    In  the  latter  part  of  1906,  4  tons  of  ore  were  shipped  from 

"the  claim.    The  seconds,  of  which  there  is  1  ton  at  the  trench,  consist 

of  siliceous  limonite,  with  radiating  spheres  of  malachite  (sometimes 

coated  by  secondary  silica)  and  with  mainmilated  coatings  of  ohryso- 

colla  on  the  joints. 

Good  Luck  (M.L.  353). 

Mgr.,  Alman. 

LocATioic,  Etc. 

The  Good  Luck  lies  3  mile«  north-west  of  the  Native  Companion. 

Its  area  is  9%  ac. 

No  work  has  been  done  here  beyond  the  sinking  of  a  few  potholes. 

Literature. 
For  title  of  report,  numbered  as  below,  see  Introduction. 
(7)  Mr.  Rutherford  says: 

On  the  surface  loose  boulders  of  jasper,  lying  on  mica  schist  and  stained  with 
{[reen  carbonate,  were  seen. 

Ore-bodt. 

The  outcrop  is  understood  to  be  very  siliceous,  but  somewhat  fer- 
ruginous, and  is  shown  on  the  survey  plan  as  striking  north-west  and 
south-east. 

Enfield  (M.L.  61). 
Location,  Etc. 

The  Enfield  is  understood  to  be  on  PaJm-tree  Creek  7  miles  south- 
south-east  of  the  Lady  Clayre. 

The  lease  has  now  been  abandoned. 

Literature. 

(4)  Mr.  Cameron  wrote : 

South  of  Lease  No.  61  are  seen  vertical  north  and  south  striking  mica  schists 
and  fine  felspathic  sandstones.  Four  pits  sunk  on  indications  of  copper  expose 
soft  white  kaolinic  material  carrying  rich  glance  associated  with  quartz.  The 
quartz  shows  free  gold  in  coarse  grains.  Tlie  kaolinic  material  is  evidently 
derived  from  the  decomposition  of  a  felspathic  rock,  and  the  ore  is  evidently  a 
concentration  of  copper  along  a  more  or  less  definite  line.    There  is  no  sign  of  a. 
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distinct  lode.  Trenches  further  south  show  a  considerable  amount  of  copper 
staining  of  the  rocks,  but  a  less  amount  of  glanoe.  Further  north,  on  Lease 
No.  61,  the  rocks  are  considerably  copper-stained,  and  blocks  of  glanoe  ore  can 
be  knocked  off  from  many  of  the  outcrops.  Similar  occurrences  of  ore  are  found 
ever  most  of  the  leases  in  this  neighbourhood,  but  on  none  of  them  has  anything 
of  much  value  been  found  up  to  the  present. 

(7)  Mr.  Rutherford  says : 

Starting  at  the  northern  end  on  the  "  Enfield,"  a  contorted  micaceous  sand- 
Htone  canies  in  places  nodules  of  copper  glance,  and  is  freely  stained  M-ith 
carbonate.  Three  tons  of  rich  ore  were  collected  from  the  surface  by  Mr.  Henry 
and  sent  away.  Going  south,  the  sandstone  is  altered  to  a  ferruginous  quartzite, 
which  does  not  show  any  stains.  Continuing  sixty  yards  to  the  south  the 
sandstone  shows  again  on  the  other  side  of  a  gully  and  shows  stains  in  patches. 
A  bed  of  calc-spar  immediately  to  the  west  also  shows  carbonate  stains.  The 
copper  in  these  leases  occurs  in  a  very  patchy  manner  in  sandstone,  whicli  is 
scattered  loosely  over  the  surface  of  mica  schist.     .     .     . 


Oliver  Twist  (M.C.      ? ) 

Mgr.,  Cummins. 

LocATioK,  Etc. 

The  Oliver  Twist  lies  6  miles  south  of  the  Native  Companion. 

There  are  stated  to  be  two  shafts,  12  ft.  and  15  "ft.  deep  respec- 
tively. 

Output. 

15  tons,*  shipped  by  Cummins. 
14    „  „  Bald. 


Total 29    „ 


»f 


Ores-body. 


The  copper  ore  is  reported  to  have  had  small  vertical  extent, 
presumably  occurring  in  bunches  in  a  vein  of  quartz  18  in.  wide. 

*  1  ton  of  this  consisted  of  cuprite  and  native  copper. 
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DUGALD  RIVER. 

The  Dugald  River  groups,  here  dealt  with,  are  all  within  10  miles 
of  where  the  Cainooweal  rood  crosses  the  river,  40  miles  north-west 
of  Cloncurry,  though  deposits  liave  been,  and  others  will  in  the  future 
be,  found  southwards  to  the  Cameron  and  Argylla.  The  ore  deposits 
examined  show  more  diversity  of  occmrence  than  is  to  be  found  over 
luoBt  of  the  rest  of  the  field,  and  this  is  due  to  the  neighbouring 
intrusive  tongue  of  granite,  which  is  continuous  from  here  to  within 
a  few  miles  of  the  Cloncuny  township.  The  connection  between  the 
copper  ores  and  the  granite  is  best  exempliiied  at  the  Magnet  and 
Mavis,  more  especially  the  latter,  where  copper  is  found  with  mag- 
netite in  a  porphyritic  rock,  in  juxtaposition  to  the  granite. 

Spotted  schists  are  characteristic  of  the  coimtry  in  the  vicinity  of 
iiie  Two  Sports,  but  the  rocks  are  in  so  decomposed  a  state  that  it 
cannot  be  determined  whether  the  spots  represent  incipient  secondary 
crystals  in  a  sedimentary  or  kaolinised  phenocrysts  in  porphyry. 

UNA  GROUP. 

Only  one  mine  was  working  here,  but  there  is  a  likelihood  of 
others  being  taken  up  in  the  neighbourhood,  as  indications  of  copper 
are  abundant  to  the  south. 

No  work  to  speak  of  had  been  done  on  the  Una  North  Block,  the 
Ivy,  and  the  Una  South,  which  are  consequently  not  included  here. 

Una  (M.L.  280). 

Mgr.,  McGrath. 

Location,  Etc. 

The  Una  lies  1  mile  east  of  the  Dugald  River,  8  miles  west  of 
Quamby,  on  the  Camooweal  road,  and  33^  miles  north-west  of  Clon- 
curry. 

Its  area  is  9  ac.  The  Leichliardt-Cloncurry  Company  had  just 
taken  the  property  over  at  the  time  of  my  visit. 

Development. 

The  main  shaft,  which  is  7  ch.  from  the  southern  boundary,  is 
40  ft.  deep;  at  the  bottom  there  are  drives  for  30  ft.  north  and  20  ft. 
south;  and  above  the  former  a  stope  has  been  carried  up  to  within 
20  ft.  of  the  surface.  No.  2  shaft,  50  ft.  north  of  the  main  shaft,  is 
12  ft.  deep.  No.  3  shaft,  50  ft.  further  north,  has  been  filled  in  to 
within  10  ft.  from  the  surface  with  material  from  a.  trench  running 
12  ft.  to  the  south.  No.  4  shaft,  1  ch.  north  of  No.  3,  is  10  ft.  deep. 
No.  5  shaft,  about  75  ft.  south  of  the  main  shaft,  is  10  ft.  deep.  The 
only  other  workings  are  trenches  25  and  50  ft.  south  of  No.  5  shafts 
the  fonner  20  ft.  long  and  6  ft.  deep. 
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11H»5 


Total 


Output. 

12  Unw  Hliippetl  hy  Alinun  and  iMrty. 
.•V3    „ 


«5    .. 


tf        «« 


ft 


1* 


Orb-bodib8. 

Ono  ore-body,  yielding  over  50  tons  of  ore,  has  been  located,  a 
there  is  promise  of  several  others  being  discovered  by  sinking  on  t 
line  of  strike,  favourable  indications  having  been  already  prored. 


^X'V..:^.. 


ML  364';  / 
.UNA  NORTH 


5:: 


l^y  -4j 


t> 


M.L466 
NT  LESLIE 


4?' 


ScJk  tS Cki»»  mm  hat 

*     ■  -  ■^ , I 2 f 


Tlie  ore-lwdv  in  the  main  shaft  strikes  north  10**  east,  and  di 
5  in  1  to  the  oast.  Tiie  shaft  was  sunk  on  a  cupriferous  format io 
2  ft.  wide,  with  a  srossiinv  fix)twall,  and  well  defined  from  the  decoi 
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pose(i_  slate  hanging-wall.  Along  the  top  of  the  stope  there  is  2  ft. 
width  of  ooppeivstained  kaolinised  and  silicified  rock,  with  a  few 
inches  width  of  gossan  on  the  footwall.  In  the  face  of  the  northern 
■drive  also  the  ore  has  pinched  down  to  12  in.  width,  but  is  making 
Again  underfoot.  The  southern  drive  shows  only  6  in.  malachite,  with 
patches  of  earthy  secondaiy  sulphide  in  the  face,  and  the  walls  are 
ill  defined,  tlie  goesan  there  being  on  the  liauging-wall  side.  Most 
of  the  ore  shipped  must  have  come  from  thene  workings.  The  whole 
tip  is  cupriferous,  and  should  yield  between  2%  and  ')%  copper. 

No.  2  shaft  met  only  veiy  slight  and  occasional  stains  of  copper. 
No  ore  can  now  be  seen  at  No.  3  sliaft,  which,  however,  was 
probably  sunk  on  a  bunch,  on  tiie  line  of  that  in  the  main  shaft. 

No.  4:  shaft,  the  farthest  north,  was  opened  in  kaolinised  countiy, 
but  seems  to  have  cut  the  cap  of  an  ore-body  at  8  ft.  depth,  whert 
there  is  dense  limonite,  with  a  little  malachite,  showing. 

No.  5  shaft  exposes  formation,  Imt  no  coi)|>er  is  present. 

The  first  trench  to  the  south  of  No.  5  shaft,  however,  shows  12  in. 
width  of  copper-stained  and  copper-bearing  altered  country  rock.  The 
second  trench  also  shows  slight  stains,  and  about  5  ch.  beyond,  to  the 
south,  some  copper  stains  and  replacements  have  been  located  in 
kaolinised  and  brecciated  slate. 

Mount  Leslie  (M.L.  466). 

Mgr.,  Heniy. 

LocATiox,  Etc. 

The  Mount  Leslie  lies  li  mile  north-east  of  the  Una. 

Its  area  is  10  ac.    Being  deserted,  it  was  not  inspected  by  me. 

LiTBHATUHE. 

(-1)  Mr.  Cameron  says  of  the  old  lease : 

A  shaft  sunk  on  Lease  No.  36  some  50  ft.  in  depth,  and  a  drive  oast  some 
50  ft.,  have  failed  to  expose  indications  of  copper,  thoup^h  I  am  informed  blocks 
of  rich  ore  were  found  on  the  surface. 

(7)  Mr.  Kutherford  states : 

From  a  small  outcrop  ]Mr.  Henry  sent  away  seven  tons  of  red  oxid.e,  which 
assayed  43  per  cent.  Cu.,  all  occurring  within  two  feet  of  the  surface  in  a 
concretionary  form. 

LADY  CLAYRE  GROUP. 

The  only  mine  in  this  group  offering  any  encouragement  to  con- 
tinued mining  is  the  Dispute. 

Lady  Clayre  (M.L.  279). 
Mgr.,  O'Keefe. 
LocATiox,  Etc. 

The  Lady  Clayre  is  situated  on  a  low  ridge  21  miles  north-west 
of  the  Una. 

Its  area  is  10  ac. 


2S() 

Dea'elopmext. 

The  main  shaft  on  the  centre  line  of  tlie  lease,  5  ch.  from  the 
northern  boundary,  is  -45  ft.  deep,  and  a  crosscut  is  being  carried 
eastwards  at  the  bottom  (16  ft.  in,  in  November  last).  Another  shaft, 
1  ch.  soutli  of  the  main  shaft,  is  19  ft.  deep.  A  pothole  5  ft.  deep 
lies  4  ch.  from  the  soiitli- western  corner;  besides  there  are  oosteans, 
just  south  of  the  main  shaft,  nearly  50  ft.  long,  4  ch.  south  of  the 
southern  shaft,  G  ft.  deep  and  .'50  ft.  long,  and  2J  ch.  west-north-west 
of  the  main  shaft,  l\0  ft.  long. 

Liter  ATUKE. 

For  titles  of  reports,  numl)ered  as  below,  see  Introduction. 

(4)  Mr.  Ciuneron  describes  Lease  No.  21  sls  below: 
.  .  .  .  Tho  surface  indications  of  copper  have  been  prospected  by  three 
trenches,  which  expose  vertical  north  and  south,  strikinfr  felHpathic  sandstoneK, 
The  ore  occurs  mainly  as  carbonate  along  the  bedding  planes,  and  is  aaaociated 
with  (luartz  in  veins  running  parallel  with  the  bedding.  The  most  northerly 
cutting  is  48  feet  long  and  10  feet  in  depth,  and  it  exposes  a  belt  of  oopper- 
l)earing  rock  about  18  feet  in  vsnidth.  Tlie  better  ore  has  been  picked  from  the 
gangue.  and  stacked  on  one  side  of  the  trench.  An  average  sample  of  it  gave  a 
return  of  15  yyer  cent,  of  copi)er.  a  trace  of  gold,  and  ]0  oz.  8  dwt.  of  silver  per  ton. 
Tho  second  trench  lies  about  25  yards  further  south,  and  is  40  feet  in  length, 
and  about  10  feet  in  depth.  It  exposes  a  similar  formation  to  trench  No.  1, 
about  6  feet  in  the  centre  being  copper-l)earing.  Picked  ore  from  here  gave  a 
return  of  26*4  per  cent,  of  copper,  a  trace  of  gold,  and  16  o«.  8  dwt.joi  silver 
I)er  ton.  About  70  yards  further  south  is  the  trench,  30  feet  in  leng^th,  and 
lO  feet  in  depth.  The  copper-bearing  rock  here  has  narrowed  considerably,  being 
barely  1  foot  in  thickness.  The  ore  apparently  does  not  occur  as  a  well-defined 
and  regular  lode,  but  is  no  doubt  an  impregnation  of  a  narrow  belt  of  rock. 
Its  extension  further  north  of  trench  No.  1  shoujd  be  prospected  by  a  series  of 
cross  trenches.  Trench  No.  1  shows  that  there  is  a  good  body  of  15  per  cent. 
ore  to  be  got  in  its  neighbourhood,  but  the  ore  does  not  appear  to  occur  in  any 
(quantity  further  to  tho  south.  Several  other  outcrops  of  ore  occur  on  tJie  lease, 
but  they  do  not  as  yet  appear  to  be  of  much  consequence. 

(7)  Mr.  Rutherford  wiites : 

This  lease  encloses  a  low  ridge  of  vertical  ferruginous  sandstone,  impreg- 
nated with  copper  in  small  veins,  runnmg  parallel  to  the  bedding  in  a  north  and 
south  direction.  Starting  at  the  northern  end,  a  trench  has  been  cut  47  feet 
across  and  7  feet  deep  at  its  deepest  part.  It  shows  29  feet  of  this  carrying 
small  veins  of  copper  glance  decomposing  to  carbonate.  The  southern  side  of 
this  cutting  shows  less  copper  than  the  northern  side,  and  the  bottom  of  the 
trench  is  more  barren  than  the  top.  Thirty  yards  to  the  south  is  a  second 
trench  86  feet  long  and  5  feet  deep,  including  3  feet  of  vitreous  quartzite,  which 
have  not  been  cut  through.  Tho  sandstone  here  is  much  kaolinifled.  The  north 
side  shows  a  few  good  patches  of  carbonate,  but  the  south  side  is  almost  barren. 
Eighty-six  yards  south  from  this  second!  trejich  is  a  third  trench  29  feet  long  and 
8  feet  deep.  The  sandstone  here  is  harder  than  in  the  other  trenches,  and,  like 
the  second,  carries  the  same  quartzite.  which  has  not  been  cut  through.  The 
walls  show  very  few  stains,  and  these  are  almost  entirely  confined  to  the 
quartzite.  Following  the  same  line  to  the  south,  a  few  stains  can  be  seen  here 
and  there  for  a  distance  of  250  yards.  Parallel  to  this  line  of  impregnation,  and 
higher  up  the  ridge  to  the  west,  the  sandstone  is  impregnated  with  carbonate 
in  a  similar  way  to  that  just  descril)ed.  but  to  a  lesser  degree.  At  the  north 
end  a  trench  50  feet  long  and  7  feet  deep  shows  the  stains  to  be  most  plentiful 
in  a  quartzite  bed  which  is  interbedded  with  the  sandstone.  The  sandstone 
l)etween  these  two  lines  of  impregnation  at  their  northern  ends  is  freely  impreg- 
f^ated  with  copper  of  copper,  and  will  no  doubt  yield  to  a  shallow  depth  similar 
ore  to  that  got  in  the  northern  trenches.  .     .     . 
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Orb-bodies. 

Little  of  promise  is  to  be  distinguished  here,  the  ore  apparently 

^curring  in  small  bunches.     A  lot  of  trenching  has  been  done,  the 

Result  of  which  has  bewi  recorded  by  Messrs.  Cameron  and  Rutherford. 

*ie  oountry  rock  is  tilted  slate  (not  sandstone)  variously  altered, 

ciiefly  by  silicification,  and  one  outcrop  of  limestone  is  to  be  seen 

^  the  lease.     The  general  run  is  north  and  south,  but,  just  to  the 

Oorth-west  of  the  main  shaft,  the  strike  is  west-north-west. 

The  main  shaft  has  been  sunk  in  slightly  copper-stained  gossany 

^^xxtry  to  a  "  floor"  at  a  depth  of  19  ft.,  and  similar  country  was  met 

^Jttfcin  3  ft.  of  the  shaft  in  the  crosscut.     This  crosscut  is  being  put 

^    "to  test  a  belt  of  copper-stained  and  ferruginous  country,  exposed 

ov^X"  a  width  of  25  ft.  in  a  costean  to  the  south  of  the  shaft. 

The  southern  shaft  is  sunk  in  slates,  some  parts  of  which  are 
®"*^cjh  silicified  and  bleached,  while  others  are  stained  by  malachite 
*^<i  contain  bunches  of  fairly  rich  ore  over  a  widtli  of  6  ft.  The  rich 
^^^  consists  of  limonite,  with  some  tile-ore  and  masses  of  malachite. 

Several  patches  of  carbonates  in  slate  have  been  found  to  the 
^*^x:i.th  of  this  shaft,  but  in  the  southern  costean  onlv  altered  countrv 
^^'t-h  stains  and  small  bunches  of  malachite-bearing  slate  are  now 
^^^  loosed. 

The  western  pothole  shows  impure  limestone,  across  which  a  body 
^^  gossan,  12  in.  to  18  in.  wide,  runs  from  east  to  west,  probably  on  a 
i^^int.  The  gossan  is  rich  in  tile-ore  and  carbonates,  and  should  yield 
20%  copper.  A  cherty  quartzite  lies  to  the  east  of  the  limestone,  and 
^^  the  edge  of  it  a  bunch  of  rich  tile-ore  and  radiating  malachite  was 
^Ooind  in  quartz,  the  yield  being  2  tons  of  60%  ore. 

The  western  trench  proved  only  copper-stained  siliceous  slate; 
^Xit,  at  1^  ch.  north-west  of  the  main  shaft,  there  is  a  patch  of  gossan, 
'^ith  tileK>re  and  malachite,  in  silicified  slate,  from  which  2h  tons  of 
^0%  ore  could  be  culled. 

Lady  Clayre  South  (M.L.  413). 
Mgr.,  Henry. 
LocATiox,  Etc. 
This  adjoins  the  Lady  Clayre  on  the  south. 
Its  area  is  10  ac.    The  ground  was  deserted  in  November  last. 
One  shaft  has  been  sunk  10  ft.,  and  some  surfacing  has  been  done. 

Ore-bodies. 

Nothing  is  to  be  seen  as  to  the  nature  of  the  ore-bodies,  the 
trenches  being  in  sintery  red  soil,  probably  produced  by  the  decom- 
position of  a  ferruginous  slate.  Several  tons  of  rich  ore  are  stated  to 
have  been  shipped  from  here,  and  there  is  paddocked  1  ton  of  siliceous 
limonite  seconds,  containing  stains  of  malachite  and  specks  of  chiyso- 
coUa. 
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Dispute  (ILL.  696). 

Mgr.,  Botham. 

LocATiox,  Etc. 

The  Dispute  lies  20  ch.  west  of  the  Lady  Clajre.  When  inspeotecK 
the  ground  was  held  as  the  Kathleen  (M.C.  202). 

Its  area  is  5  ac. 

The  main  shaft  is  20  ft.  deep;  a  second  shaft,  12  ft.  deep,  lie= 
1 2  ft.  to  the  north :  a  third  lies  i  ch.  to  the  east :  and  a  fourth  5 
li  ch.  to  the  south-east. 

Output. 

15  tons  shipped  by  difFerent  parties  (report). 
4    „    at  grass,  carrying  Iwtween  30%  and  35%  copper. 

Total      11)    „ 

Oke-bodibs. 

An  oval  area,  5  ch.  in  lengtli  (north  and  south)  and  3  ch.  in  widtr: 
{east  and  west),  in  Avhich  are  the  workings  is  worthy  of  thorough  tria^ 
the  whole  surface  lacing  niore  or  less  gossany.  The  area  is  on  fl^ 
ground,  and  the  easiest  way  to  protspect  it  would  be  by  ainking 
t^ent^al  shaft,  and  then  cro«>s-cutting  and  driving.  The  tuiderlie  wi-^ 
probably  prove  to  be  to  the  west,  as  the  country  dips  in  that  directioc 

A  cellular  gossan  crop,  with  slight  cc^per  stains,  runs  for  2  ch 
to  the  soutli-wei»t  from  the  main  shaft.  Tliis  should  be  tested  b^ 
potholes  or  by  a  drive  from  the  main  sluift,  at,  say,  50  ft.  depth.  Hw 
main  shaft  itself'  is  in  a  gosstmy  formation,  in  which  occur  irregulai 
hunches  of  limonite  carrying  malachite.  This,  though  poor,  offers 
t'veiy  encouragement  to  further  sinking. 

The  northern  shaft  has  been  sunk  in  gossan  and  slate,  and  9  tons 
of  ore  liave  been  shipped. 

From  the  eastern  and  south-eastern  shafts  3  tons  and  IJ  ton 
have  been  shipped. 

Balaclava  (MJi.  161,  Etc.). 
LiHWTiox,  Etc. 
The  Biilaclava  leases  lie  2  miles  north  of  the  Lady  Clayre.    They 
have  now  heeu  forfeited. 

LiTKRATUUB. 

For  title  of  report,  numl»ered  as  below,  see  Introduction. 

[7)  Mr.  Kutherford,  in  referring  to  the  Balaclava  leases,  rnnarks : 

TliOT  hail  lH>on  taken  up  to  onclo?^  several  disconnected  patches  of  stained 
^TTOund.  T1k>  first  patch  soon  wa<  on  the  north  side  of  a  nameless  creek,  where 
5ix  foot  of  the  liank  showod  kaolinisoii  folspathic  sandstone  impregnated  with 
^'i^ppor  oarlxMiato.  It  appeared  to  Ix^  a  small  pocket  on  the  surface,  and  could 
not  Ix""  traced  in  any  direction.  Si>mo  distance  further  north  another  small  patch 
of  stained  gromid  was  soon,  and  lx\vond  a  low  ominonce  of  very  friable  sand- 
stone, imprejrnatod  with  malachite,  ifopositot)  in  a  radiating  fibrous  form  in 
cavities  in  ilio  rock.    This  >andstv^no  is  lying  Kx^^oly  on  iho  surface  of  quartzite. 
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LONGADIUNDI  GBOUP. 

The  LoDgamnndi  Group  camprises  several  freeholds  and  leases 
on  disoonnected  ore-bodies,  of  considerable  interest,  because  of  their 
varied  forms. 


Scs/eofCfuf/fs 


Mavis  (M.L.  315). 

Mgr.,  McGrath. 

Location,  Etc. 

The  Mavis  is  located  on  Cattle  Creek,  2  miles  south-east  of  the 
"^-J^gnet  and  1  mile  from  the  Camoowetil  road. 

Its  area  is  10  ac.    At  the  time  of  my  visit  tlie  lease  had  just  been 
"^ien  over  by  the  Leichhardt-Cloncurry  Company. 

Development. 

The  main  shaft,  underlying  2  in  1  to  the  north-west,  is  sunk  below 
^Vie  bank  and  beside  the  bed  of  Cattle  Creek,  and  is  reported  to  be 
"^0  ft.  deep,  and  to  have  been  driven  from.  It  is  now  used  as  a  well, 
'^'iid  is  consequently  not  to  be  inspected  below  30  ft.  from  the  surface. 

There  is  an  old  shaft,  10  ft.  deep,  4  ch.  south-west  of  the  main 
"^haft,  and  an  old  costean  3  ch.  south  of  the  same. 


1905    ... 


Output. 

13  tons  shipped  from  Mavis,  etc. 

Ore-bodies. 


There  is  here  aii  area  of  extremely  metamorphosed  rocks,  irregu- 
larly intruded  by  granite.  The  lithological  associations  are  indistinct, 
but  the  lease  appears  to  be  located  near  the  periphery  of  the  intrusive 
granite^  the  patches  of  black  micaceous  rock  representing  outlying 
"  floaters  "  of  intensely  metamorphosed  sedimentaries. 


2S4 

Tlie  deposits  aie  of  a  most  unusual  kind,  but  nothing  of  any 
value  is  offering  liere.     Alongside  tlie  main  shaft  is  a  dyke  of  pink 
gi'aiiite,  very  fine  in  the  grain,  except  for  irregular  patches  of  crystal- 
lised quartz  and  felspar  giving  it  the  character  of  a  pegmatite.    North- 
west of  tho  dyke  iiiaKsive  granite  occurs,  while  on  the  south-east  there 
is    an    outlier    of    dark    schist.     The   sliaft   is   sunk    in    a   granular 
granit  ic     rock — jiossihly     a    crystalline    sedimentary— consisting    of 
crystallised  pink  orthochise,  a  little  granular  quartz,  flakes  of  biotite 
(perhaps  also  with  clilorite),  together  with  some  iron  ore,  sometimes 
present  to  the  exclusion  of  all  the  other  minerals.     Tlie  whole  of  the 
rock  is  stained  througiiout  with  blue  and  green  carbonates,  but  does 
not  earry  more  than   TV,  eoi)i»ei\     The  iron  ore  appears  to  follow  a 
joint  as  a  footwalK  and  its  croj)  can  be  traced  for  i  eh.  to  the  west- 
soutii-west,  and  to  tlie  creek  drift  J  ch.  to  the  east-north-east.     Tli^ 
crop  of  altered  granite,  2A  cli.  east-north-east  of  the  shaft,  is  probably- 
(rti  tiie  line.     The  iron  has  every  ap])earance  of  being  due  to  segrega- 
tion from  the  intruding  magma,   while  the  copper  may  have  been, 
derived  from  basic  niinerals  in  the  sedimentaries  during  their  meta^ 
morphism. 

A  surface  samj)le  was  taken  from  the  material  tipped  alongside 
the  sliaft,  but  is  probably  too  high  in  copper,  which  has  been  some- 
what, concentrated  on  cracks.  It  consists  of  one  quarter  chloritic 
«liiartz-felsj)ar  rock,  stained  with  malachite  and  containing  glanoe  and 
also  a  little  calcite :  one  half  decomixwed  porphyritio  schistose  rock, 
stained  with  malachite  and  azurite,  containing  a  little  bomite  and 
sometimes  quartz- bearing;  (piartz,  sometimes  intercrystallised  witli 
felspar:  and  a  little  coarsely  granular  ilmenite  with  felspar  pheno- 
ciTsts  in  serpentinous  rock.  The  following  is  the  i*eault  of  its 
analysis  (Government  Analyst) : 

Ct>PIx'r    10*(>^^. 

Gold         1  dwt.  14  j?r.  per  ton. 

Silver      J'    V  »» 

The  reddish  cellular  outcrop,  south  of  the  shaft,  ig  seen  in  the 
trench  to  be  10  ft.  across,  and  to  consist  chiefly  of  crystalline  i-eddish 
orthoclase,  in  the  interspaces  of  which  is  white  calcite,  while  scattered 
thmugh  it  are  slightly  rounded  crystals  of  quartz.  There  is  also  a 
small  (juantity  of  chlorite,  accompanied  by  a  little  malachite,  and 
occasional  grains  of  iron  ore  were  noticed. 

A  similar  outcrop  is  to  be  seen  at  the  old  shaft,  where,  however^ 
stains  of  malachite  are  rather  more  pronounced. 

Magnet  (MX.  450;. 

Mgr.,  McGrath. 

Location',  Etc. 

The  Magnet  is  situated  1  mile  south-west  of  the  Camooweal  road^ 

1  mile  east  of  the  Dugald  River,  and  36i  miles  north-west  <rf  Clon- 

currv. 
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Its  area  is  19  ac.     The  lease  is  held  under  option  by  the  Leich- 

Wdt-Cloncurry  Company,  but  had  only  just  been  taken  over  at  the 

time  of  my  visit. 

Dbvblopmbnt. 

The  workings  may  best  be  described  in  their  order  from  west  to 

Wat.    The  first  shaft  is  17  ft.  deep;  a  few  feet  to  the  east  is  a  pothole; 

find  20  ft.  to  the  east-north-east  is  an  opencut,  45  ft.  long,  6  ft.  deep, 

3Dd  5  ft.  across.    About  50  ft.  east  of  the  cut  is  the  main  shaft,  40  ft. 

deep,  and  14  ft.  beyond  are  two  potholes  10  ft.  deep.    The  only  other 

exca-Tation  is  a  trench  30  ft.  long  and  8  to  10  ft.  deep,  IJ  ch.  east  of 

^ie  last. 

Output. 

1905     30  tons  shipiied  by  R.  Love. 

1906    13    „         „  (Magnet) 

Total  ...    43    ,,         „ 

Orb-bodies. 
There  is  here  a 'series  of  over-lapping  lenses,  on  a  line  which,  east 
^  the  main  shaft,  lies  approximately  east  and  west,  but  on  the 
^Pj^osite  side  gradually  bends  round,  and  in  the  western  shaft  has  a 
®^^^ike  of  north-east  and  south-west,  the  dip  varying  from  north  to 
^^^^^'th-west,  and  amounting  to  80^.  The  country  rock  adjacent  to  the 
^^'^^bodies  is  a  dark  mica-schist,  the  strike  of  wliich  is  generally  east 
^^c3  west  and  in  agreement  with  that  of  the  ore-bodies.  Local  varia- 
*^  ^^ns  are  noticeable,  especially  in  the  long  out  and  in  the  main  shaft, 
^^l>.ere  the  schistosity  abuts  against  the  footwall  as  if  on  a  cross-fissure. 
■^^  l>.e  wall-rocks  are  also  there  much  kaolinised  for  6  in.  from  the  ore. 

The  ore-bodies  would  appear  to  be  developed  in  mica  schist  along 

^"^>.   imperfect  line  of  fissures,  directly  due  to  the  intrusion  of  the 

S^anite,  which  may  be  seen  within  1  ch.  west  of  the  workings  and  2  ch. 

^  ^^  the  north.    The  irregular  contact  of  the  two  rocks,  as  far  as  visible, 

■^^  the  only  evidence  of  the  intrusive  nature  of  the  granite,  the  area 

^o  the  north  being,  presumably,  an  off-shoot  from  the  main  mass  to 

'^lie  west. 

At  the  western  slxaft  and  pothole  four  separate  cupriferous  forma- 
tions can  be  distinguished.     The  southernmost  in  the  pothole,  which 
^s  on  the  line  of  that  exposed  in  the  other  workings,  is  probably  only 
^  bunoh,  2  ft.  6  in.  wide  at  the  most.     At  18  in.  to  the  north-west  a 
cirop,  12  in.  wide,  runs  between  the  pothole  and  the  shaft;  and  18  in. 
loeyond  it  is  a  body,  3  ft.  wide    on  the  eastern  side  of  the  shaft,  but 
^nly  a  few  inches  wide  in  the  south-western  corner  of  the  same.     The 
fourth  body,   whicli   is  separated  from   the  last   by   3   ft.   width   of 
quartzite,  is  2  ft.  6  in.  wide  on  the  eastern  side  of  the  shaft,  but 
tapers  down  to  a  few  inches  on  the  western.     Ore  has  been  shipped 
from  this  shaft,  and  the  7  tons  of  seconds,  consisting  of  limonite  and 
quartz,  with  malachite  and  a  little  em-iched  chalcopyrite,  will  i)robably 
average  10%  copper,  besides  which  the  whole  of  the  mullock  tip  should 
yield  2%  or  3%  copper. 
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The  long  cut  is  on  a  formation,  1  to  4  ft.  in  width,  pasBing^ 
eastwards  into  quartzite,  in  which  are  occasional  patches  of  carbon- 
ates. Thus  can  be  followed  almost  to  the  main  shaft,  its  width  in  one 
place  being  10  ft.  There  are  7  tons  oi  seconds  at  grass,  very  siliceous,, 
coated  with  clay,  and  not  likely  to  yield  more  than  6%  copper. 

The  main  shaft  was  begun  on  a  fonnation,  nearly  6  ft.  thick.  In 
this  is  a  vein  of  gossan,  which  near  the  surface  is  3  ft.  wide  in  the 
eastern  end,  but  pinche«  to  9  in.  in  the  western  end.  Where  thickest 
it  is  very  siliceous,  and  ])robably  does  not  contain  more  than  5% 
copper.  Below  a  depth  of  10  ft.  the  average  thickness  of  well  defined 
gossan  on  the  western  side  of  the  shaft  is  12  in.  On  the  eastern 
side  the  lode  pinches  still  further,  being  only  3  in.  wide  at  30  ft. 
IhjIow  the  sui-face.  The  whole  of  the  material  raised  from  the  shaft 
sliows  traces  of  jusurite,  and  the  tip  should  carry  between  1%  and 
2%  copper.  Tlie  paddocks  hold  3  tons  of  gossany  tile-ore  and  carbon- 
atcH,  which  should  run  20%  copper,  and  5  tons  of  siliceous  ore  worth 
10%  copper. 

The  first  of  the  iK)tholes  exhibits  a  fonnation  7  ft.  wide  in  the 
western  end,  and  2  ft.  wide  in  the  eastern,  contracting  downwards  to 
18  in.  The  seconds  paddocked  amount  to  10  tons.  They  comprise 
siliceous  gossan  with  carbonates,  and  are  likely  to  yield  15%  copper. 

In  the  second  pothole  the  formation  increases  from  a  width  of 
2  ft.  6  in.  at  the  western  end  to  6  ft.  at  the  eastern  end. 

The  eastern  trench  exposes  two  over-lapping  lenses  of  cupriferous 
gossan,  perhaps  18  in.  apart,  the  one  being  12  in.  wide  at  the  western 
end,  and  the  other  18  in.  wide  at  the  eastern  end.  The  ore  in  the 
faces  should  carry  20%  copper.  Tlie  seconds,  of  which  there  are  3  tons 
at  grass,  are  very  siliceous,  but  will  assay  15%  copper.  There  is  very 
little  copper  in  the  tip,  as  a  whole. 

O'Brien's  (M.C.        ?). 
Mgr.,  O'Brien. 
Location,  Etc. 
This  clahn   is  located  alongside  the  Camooweal  road,   2  miles^ 
south-east  of  the  Dugald  River  crossing. 
The  claim  was  deserted  when  seen. 

Tlie  main  shaft,  which  underlies  3  in  1  to  the  west,  is  20  ft.  deep^ 
and  a  second,  12  ft.  to  the  south,  is  8  ft.  deep. 

Output. 

HKM>     3  tons  of  ore  bagged. 

OUB-BODT. 

Tlie  shafts  are  in  a  cupriferous  formation  in  schist  country,  strik- 
ing north  and  south  and  underlying  westwards.  The  total  width  of 
the  formation  is  2  ft.  6  hi.,  and  in  this  the  ore  occurred  in  bunches,. 
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of  which  few  now  show  in  the  faces.  Besides  the  3  tons  of  ore 
bagged  theire  are  at  grass  2  tons  of  seconds,  very  siliceous  carbonate- 
bearing  ore,  the  copper  content  of  which  does  not  exceed  10%. 

Scanlan*8  (M.C.        ?). 

Mgr.,  Scanlan. 

Location,  Etc. 

Scanlan's  lies  only  J  mile  south  of  O'Brien's. 

It  was  idle  when  visited,  and  onlv  one  hole  has  been  sunk  6  ft. 

Output. 

1906    2  toils  of  ore  at  grass. 

Orb-body. 

A  lenticular  body  of  ore,  striking  north  and  south  and  dipping 
westwards,  is  being  opened  in  schist  country.  The  ore  consists  of 
limonite  and  enriched  chalcopyrite,  with  stains  of  malachite,  and 
appears  to  be  rich  in  copper.  There  is  little  quartz  at  the  hole,  but 
that  mineral  becomes  more  plentiful  to  the  south. 

Havelock  (P.A.        ?). 

Location,  Etc. 

The  Havelock  lies  1  mile  south-east  of  the  Patchwork. 
Several  small  bodies  of  -1  to  21  tons  of  ore  have  been  found,  but 
no  defined  lode  has  yet  been  located. 

Patchwork  (M.C.  349). 

Mgr.,  Lanson. 

LocATiox,  Etc. 

The  Patchwork  lies  about  2  miles  south  of  the  Dugald  Crossing 
on  the  Camooweal  road. 

Its  area  is  200  ft.   x   350  ft. 

A  shaft  has  been  sunk  15  ft.,  in  the  north-western  comer  of  the 
claim;  3  ch.  to  the  east-south-east  is  a  hole  10  ft.  deep;  and,  for  4  ch.^ 
to  the  east-south-east  from  here,  a  string  of  i^otholes  extends. 

0rE-B0I)IE8. 

The  north-western  shaft  is  in  a  break  in  the  schists,  striking 
north  and  south  and  dipping  4  in  1  to  the  east,  here  and  there  along 
which  snuill  bunches  of  cupriferous  quartz  are  found.  This  does  not 
appear  to  be  worth  any  more  attention.  The  2  tons  of  seconds,  at 
grass,  comprise  quartz,  with  a  little  chalcopyrite  in  the  solid  part  and 
tile-ore  and  carbonates  in  cracks;  and  tliej'  may  carry  2%  copper. 

•  The  first  hole  to  the  east-south-east  was  sunk  on  a  bunch  of  ore,, 
running  west-north-west,  which  has  now  been  stoped  out. 
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The  potlioles  to  the  eastrsoutli-east  appear  to  have  been  opened 
on  small  buiichcR  of  copper  oi-e  and  of  quartz  carrying  magnetite, 
no  body  of  whidi  ha,s,  however,  been  proven,  though  a  formation 
2  ft.  6  in.  wide  is  t^xposed  in  one  of  the  holes. 

The  deposits  are  valueless  copper  propositions,  but  the  ocour- 
reuco  of  the  iron  ore  is  interesting. 


Two  Sports  (MF.  2874). 

Mgr.,  Henry. 

LocATiox,  Etc. 

This  is  on  tlie  western  side  of  the  Dugald  lliver,  1  njile  above 
tlie  Camooweal  road  crossing  and  «58i  miles  north-west  of  Cloncuny. 
AVlien  visited  by  me  a  claim  known  as  the  Two  Sports  had  been 
pegged  out,  there  being  nothing  to  indicate  that  the  ground  was  free- 
hold. 

Its  ai'ea  is  '31  ac. 

Tlie  Dugald  valley  is  here  flat  l)ottomed  or  only  slightly  rolling 
to  the  liills  3  miles  to  the  west. 

Development. 

Most  of  the  workings  described  below  are  due  to  prospectoi's,  who 
liavo  held  the  ground  in  ignorance  of  the  fact  that  it  is  freehold. 

The  northernmost  opening  is  a  pothole  (a) ;  5  ch.  to  the  south  is 
a  costeaii  (h),  4  ft.  deep  and  several  feet  long ;  then,  5  ch.  to  the  south- 
s()uth-ea«t  of  tlie  last  is  a  trench  (c),  15  ft.  long  and  originally  10  ft. 
deep ;  .'30  ft.  beyond  is  a  hole  (d),  5  ft.  long,  10  ft.  wide,  and  5  to  10  ft. 
detNp;  1  ch.  further  to  the  south-ea»st  is  a  pothole  (e),  3  ft.  deep;  f  ch. 
oast-north-east  of  the  last  is  a  pothole  (/*),  5  ft.  deep;  and  3  ch.  east- 
south-east  is  a  trench  (</),  20  ft.  long  and  up  to  10  ft.  deep;  3  ch.  to 
the  west-south-west  of  the  la«t  are  two  or  three  potholes  (^),  up  to 
10  ft.  deep;  5  ch.  south  of  these  potholes  is  the  latest  working,  a 
)>othole  (i),  6  ft.  deep ;  and  2  ch.  south  of  this  is  a  costean  (j),  50  ft. 
long  and  8  ft.  deep. 

Output. 

1906     15  tons  of  ore  bagged,  esti mated  to  carry  40%  cx>pp«»r. 

Ore-bodies. 

Copper-stained  spotted  schistose  slate  here  occurs  over  a  belt 
20  ch.  in  length  and  3  ch.  in  width.  The  strata  are  tilted  vertically, 
the  strike  being  north  and  south. 

The  northernmost  pothole  (a)  exposes  only  slightly  stained 
spotted  schist,  dipping  steeply  eastwards,  as  in  the  oostean  ,(6). 
Between  these  old  workings  there  is  a  belt,  1  ch.  wide,  which  is  bare 
of  all  vegetation,  even  spinifex,  except  copper  gi'ass. 
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Between  the  costean  (h)  and  the  trench  (c)  the  country  beoomee 
much  more  ferruginous,  and  in  the  sides  of  the  trench  spotted  schist 
with  much  siliclfied  limonite  can  be  seen.  There  are  2  tons  of  ore 
bagged  here,  and  also  3  tons  of  ferruginous  seconds,  which  may  carry 
3%  copper. 

The  tip  at  the  hole  (d)  contains  a  large  amount  of  gossan.  There 
seem  to  be  two  separate  lenses  of  ore  in  this  excavation.  They 
are  now  covered  by  rubble,  but  are  said  to  be  strong  in  the  bottoms 
of  the  workings.  The  firsts  bagged  amount  to  9  tons,  and  the  seconds, 
carrying  3%  copper,  to  8  tons.  This  hole  is  on  the  line  of  the  main 
outcrops  of  tJie  freehold,  which  appear  at  5  ch.,  8  ch.,  and  11  ch.  to  the 
south,  but  have  not  elsewhere  been  broken  into. 

The  potholes  (e  and  f)  exhibit  only  stained  spotted  schist. 

In  the  trench  (g)  a  lenticular  bunch  of  gossany  ore  would  seem 
to  have  been  worked,  but  in  the  end  onlv  a  few  inches  of  blackened 
limonite,  dipping  flatly  northwards,  can  be  seen.  One  ton  of  firsts 
is  stacked  at  the  trench,  and  there  is  near  at  hand  1  ton  of  gossany 
seconds  containing  1%  copper. 

The  potholes  (h)  are  in  copper-stained  spotted  schist,  and  2i  tons 
of  ore,  now  bagged  near  them,  liave  been  obtained  from  bunches  of 

ore. 

The  newest  hole  (V)  is  also  in  spotted  schist  stained  by  malachite, 
ajid  containing  irregular  splaslies  of  cuprite.  In  working,  greeiir 
stained  cracks  are  followed  till  irregular  veins  and  bunches,  generally 
less  than  1  in.  thick,  of  cuprite  are  found,  sometimes  with  a  little 
native  copper.  Only  i  ton  of  rich  firsts  were  bagged  here,  but  there 
was  also  1  ton  of  seconds,  schist  with  veins  of  cuprite  and  stains  of 
malachite,  estimated  to  contain  25%  copper. 

Tlie  schists  are  stained  to  a  limited  extent  for  1  ch.  south  of  the 
hole.  The  soutliernmost  costean  shows  very  slight  stains  of  copper 
in  places.  Some  prospecting  should  be  done  on  the  gossany  crop  to 
the  south-south-east  of  this. 

Unnamed  (M.F.'8  2873,  2902,  and  2903). 

Location,  Etc. 

These  freeholds  lie  li  mile  west  of  M.F.  2874  on  the  Dugald 
River. 

Their  areas  are  21  ac,  20  ac,  and  20  ac,  respectively. 

Literature. 

(2)  Mr.  Jack  refers  to  several  copper  and  lea-d  lodes  in  this  dis- 
trict, but  his  descrii)tion  of  location  is  insufficient  for  it  to  be  stated 
that  they  are  on  these  freeholds. 

....  Tho  lead  selections  lie  nearest  the  range,  and  occur  in  a  wide  lode 
which  can  be  followed  on  the  surface  for  nearly  a  mile,  from  north  20  dogreos 
west,  to  south  20  degrees  east;  not  only  by  the  continuous  outcrop  of  gossan, 
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but  also  by  the  absence*  of  vogetatioii.  At  tlio  north  end  is  a  mass  of  gossan, 
stained  with  carbonate  of  copper,  and  mixed  with  plumbago.  ...  A  mile  to 
the  south-eant  of  the  lead  hxle  iH  tht*  No.  1  Copper  S(*lection.  It  lies  among  upturned 
and  altered  stratified  roolcs.  Near  the  river  is  a  white  crystalliiM  limestcme,  50 
or  60  feet  thick,  with  silioeou.s  granules,  and  specks  of  black  mica,  dipping  at 
75  do;;rees  to  east  10  degrees  .south.  Ikilow  the  limestone  is  a  series  of  grey 
siliceous  and  talco^te  slates  or  shales,  impregnated  and  coated  with  green  carbo- 
nate of  copper.  This  series  is  of  varyuig  thickness — at  least  100  feet — and  is 
accompanied  by  a  weathered  granular  siliceous  and  hornblendio  rock,  impreg- 
nated with  carbonate  of  copper  (*' green  gossan"),  especially  in  the  form  of 
amygdaloidal  kurnelH.  These  masses  evidently  are  not  part  of  the  stratified 
series,  but  vein  depoeiits  or  gangue,  as  they  intersect  the  bedding  in  places. 
althougli  their  general  tendency  is  to  follow  it.  Two  trenches  have  been  cut 
across  the  outcrop  of  the  cupriferous  zone  or  lode  (which  runs  north  10  d^^rees 
cast).  One  trench  is  22  yards  long:  it  discloses  a  con.«dderab4e  quantity  of  the 
"  green  gossan,"  which  cuts  in  and  out  of  the  bedding  of  the  stratified  rocks. 
The  second  trench  is  20  feet  long  and  8  fei't  deep ;  it  shows  towards  the  bottom 
largo  bUxikt*  of  ruby  oxidtf  et)atod  with  green  carbonate,  and  frequently  con- 
taining veins  of  native  copper.  The  oxide  is  remarkably  pure.  Besides  the 
"  green  gossan"  largo  masses  of  ferruginous  gossan  occur  on  the  cap  of  the  lode. 
Large  lumps  of  carbonate  and  oxide  of  copper  can  \ye  picked  up  loose  in  the 
gullies  near  the  lode. 

CABBAGE-TBEE   GBOUP. 

Cabbagi>-tree  Creek  is  a  tributar}'  of  the  Leichhardt  River,  but  it 
is  convenient  to  include  these  workings  under  the  heading  of  Dugald 
River. 

It  was  learnt  from  prospectoi-s  that  there  is  an  extensive  cupri- 
ferous belt  along  the  right  bank  of  Cabbage-tree  Creek,  but  that  the 
ore-bodies  themselves  are  small. 

Cabbage-tree  (M;F.  3072). 
LocA'riox,  Etc. 
This   is   on   the   eastern   side  of  Cal)bage-tree  Creek,   ij   miles 
nortli-north-eafit  of  the  crossing  of  tlie  Cainooweal  Road  Crossing. 

Its  area  is  40  ac.  It  was  deserted  last  year,  and  was  therefore 
not  inspected  by  me. 

LiTBHATUllB. 

For  title  of  report,  numbered  as  below,  see  Introduction. 
(7)  Mr.   Rutherford  wrote: 

It  shows  felspathio  sandstone  impregnated  in  patches  to  a  depth  of  a  few 
feet  from  the  surface  by  carbonate  of  copper.  Four  trenches  were  examined, 
and  all  «howe<l  impregnation  to  bo  to  a  shallow  depth.  The  carbonate  seemed 
to  be  due  to  the  oxidation  of  glance,  some  bits  of  which  were  seen  occurring  in 
nodules  on  the  surface. 


^ 


291 


6LENR0Y. 

Glenroy  is  a  station  on  the  Leichhardt  River,  53  miles  west- 
orth-west  of  Cloncurry. 

The  two  groups  aro  located  on  the  divide  between  the  river 
nd  Prospector  Creek,  which  lies  to  the  east. 


MOUNT   BEMAEEABLE  GBOUP. 

Mount  Remarkable  is  a  conspicuous  table-topped  range,  running 
for  several  miles  along  the  western  side  of  Prospector  Creek,  and 
"beneath  the  northern  end  of  it  the  Cloncurry-Camooweal  mail  road 
runs. 

On  the  Bully  very  little  work  had  been  done  at  the  end  of  last 
year,  and,  being  then  deserted,  the  lease  was  not  visited. 


Buth  (M.L.  335). 

Mgr.,  Fisher. 

Location,  Etc. 

The  Ruth  is  situated  on  a  small  branch  (BuUockhead  Creek)  of 
Prospector's  Creek,  i  mile  from  the  Camooweal  road  and  50J  miles 
north-west-by-west  from  Cloncurry. 

Its  area  is  10  ac. 

The  main  shaft  is  30  ft.  deep;  1  cli.  to  the  east  there  is  a  hole 
8  ft.  deep;  4  ft.  to  the  south  there  is  a  trench,  10  ft.  long;  12  ft.  to 
the  west  there  is  a  cut,  12  ft.  long  and  20  ft.  deep;  and  3  ft.  beyond 
this  a  trench,  12  ft.  long  and  4  ft.  wide,  has  been  sunk  5  ft. 
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'fho   mine  happened   to   be   deserted  when  visited,   the   lease- 
holders having  left  for  Cloncurry  to  obtain  rations. 

Output. 

1905         18  tons  shipped. 

LItUI)  ...  ...      «)«7     ,,  ,f 

Total  ...    57    „  „        averaging  25%* copper. 

Ore-bodies. 

This  appears  to  be  a  mineralised  zone,  in  which  there  are  prob- 
ably numbers  of  ore-bearing  lenses,  but  there  is  no  sign  of  fissuring. 
Iron-stained  quartzite,  in  which  a  few  small  patches  of  copper-ore 
have  been  found,  forms  a  prominent  crop,  rising  15  ft.  above  the  creek 
at  the  western  end  of  the  lease. 

The  crop  is  3  ch.  in  length  and  up  to  20  ft.  in  width  at  the 
western  end.  It  strikes  west-south-west  and  dips  steeply  south-south- 
east. Towards  the  west  it  is  made  up  of  alternating  quartzite  lenses, 
granular  quartzite  and  crushed  schist,  most  of  the  copper  being  in 
the  last  and  none  in  the  firat.     Tlie  average  content  is  less  than  5% 

coppei',  though  the  green  surface  stains  might  lead  one  to  expect  a 
higher  percentage.  The  occurrence  is  thus  almost  exactly  similar  to 
that  on  the  Chinaman  freehold  at  Duck  Creek.  The  central  part  of 
the  crop  is  rather  gossany,  and  patches  of  ore  may  l)e  expected  if  it  is 
sunk  on.  In  the  trench  near  the  centre  9  to  18  in.  width  of  quartz- 
bearing  limonite,  carrying  malachite  with  a  little  chalcooite,  is  visible. 
It  is  understood  that  a  little  ore  has  been  sent  away  from  here. 

The  main  shaft  appears  to  have  been  opened  on  a  crop  of  rich 
ore,  which,  however,  tliinned  out  eastwards  and  cannot  be  traced 
beyond  the  8-ft.  pothole,  though  there  «are  slight  indications  10  ch.  to 
the  east-north-east.  Towards  the  west  the  crop  breaks  up  into  a 
number  of  over-lapping  cellular,  gossany  lenses,  the  general  trend 
there  being  west-south-west,  whereas  at  the  workings  it  is  west  5° 
south. 

At  15  ft.  depth  in  the  main  shaft  can  be  seen  3  ft.  width  of 
malachite-impregnated  limonite  on  the  north,  18  in.  iron-stained  slate 
and  12  in.  cupriferous  gossan  on  tlie  south.  At  20  ft.  depth  an 
inclusion  of  country  rock  proves  the  ore  to  lie  simply  a  bunch  of 
replaced  country.  Cellular  gossan,  witli  secondary  sulphides,  has  been 
raised  from  the  lowest  part  of  the  shaft.  The  wliole  tip  at  the  main 
shaft,  containing,  say,  50  tons  of  material,  should  run  15%  copper. 
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In  the  western  pothole  there  is  6  in.  gossan  and  cupriferous 
formation,  and  several  tons  of  gossan,  carrying  5%  copper,  could  be 
picked  from  the  tip. 

Tlie  first  trench,  to  the  west  of  the  shaft,  exposes  18  in.  gossan 
at  its  eastern  end,  but  at  the  western  only  3  ft.  of  ill-defined  gossany 
fon nation  can  be  made  out. 


HAMILTON  CREEK  GROUP. 

Hamilton  Creek  is  a  tributar}-  of  Prospector  Creek,  about  10 
miles  east  of  Glenroy  homestead. 

The  group  includes  the  following,  which  have  been  taken  up 
since  my  visit  to  the  district: — 

Brideson's  "  Manxman  "  (M.L.  695),  10  ac. 
Kennedy's  "  Mount  Olive  "  (M.L.  674),  10  ao. 
Brown's  "  Gipsy's  Warning  "  (M.L.  682),  10  ao. 
Smith's  '^  May  Queen  "  (M.L.  683),  5  ac. 


TamamiUa  (M.F.  2885). 

LocATiox,  Etc. 

The  Yamamilla.  is  located  on  the  head  of  a  creek  of  the  same 
name,  within  the  catchment  area  of  the  Dugald  River.  It,  however, 
is  really  in  the  upper  Prospector  Creek  group  of  ore-bodies. 

Its  area  is  20  ac. 

LiTBRATUUB. 

For  title  of  reports,  numbered  as  below,  see  Introduction. 
(4)  Mr.  Cameron  wrote  of  the  freehold : 

.  .  .  It  shows  an  enormourj  reef  of  white  quartzite  running  through  the 
property  in  a  north  and  south  direction,  and  forming  the  baokbono  of  the  ridge 
through  which  Yamamilla  Creek  cuts  near  the  northern  boundary.  The  out- 
crop thus  exposed  stands  out  as  a  solid  wall  running  down  to  the  spur  of  the 
ridge  some  20  feet  high  and  15  feet  across.  The  face  of  the  wall  is  cavernous, 
and  stained  green  with  copper  salts.  It  shows  the  reef  to  consist  of  broken 
fragments  of  quartz  cemented  together  by  secondary  silica,  an<J  with  copper 
carbonate  scattered  through  it.  A  sample  of  some  of  the  best  ore  gave  a  return 
of  9*9  per  cent,  of  copper,  a  trace  of  gold,  and  3  oz.  '7  dwt.  of  silver  per  ton. 
There  does  not  appear  to  be  any  great  body  of  ore  present  on  the  surface,  and 
the  lode  evidently  gets  poorer  as  it  is  traced  to  the  south.  The  quartzite  on 
the  whole  has  a  very  hard  and  barren  appearance,  the  patches  of  ore  being 
detached  and  comparatively  scant}-.  The  rich  colouring  of  the  surface  of  the 
lode  is  easily  explained  by  the  readiness  with  which  copper  is  dissolved  out  and 
distributed  by  water,  the  colouring  being  in  many  instances  merely  a  coating  of 
carbonate  on  the  lode  material. 

Lease  No.  159  is  taken  up  on  the  continuation  of  the  quartzite  beds  in  the 
Yamamilla.  It  does  not  show  much  indication  at  piresent  of  being  rich  in 
copper. 
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(7)  Mr.  RutLerford  states: 

It  is  taken  up  to  inolude  a  quartz  outcrop  running  north  and  south  in  a 
country  of  quartzite.  The  northern  end  has  been  cut  through  by  a  oreek,  which 
shows  that  in  depth  the  outcrop  splits  into  two  branches.  Forty  feet  abore  the 
level  of  the  bed  of  the  creek  and  flouth  from  it.  the  outcrop  ehowa  as  a  maaa  of 
quartz  15  feet  high  and  17  feet  wide,  stained  with  carbonate.  To  the  north  this 
blow  splits  into  two  branches,  running  for  a  distance  of  eighty  yards  to  the 
creek  and  showing  for  sonae  distance  beyond.  These  branches,  like  the  rest  o£ 
the  outcrop,  are  composed  of  blocks  of  quartz  cemented  together  and  showing 
carbonate  stains  in  joints.  They  become  narrower  and  poorer  in  depth  as  the 
hill  is  descended,  and  in  the  bed  of  the  creek  show  from  1  to  2  feet  wide 
with  few  stains.  Continuing  the  blow  to  the  south  it  is  found  to  bifucrate  also 
in  this  direction.  The  eastern  branch  can  be  traced  only  for  a  few  yards,  but 
the  western  branch  is  markc<l  by  a  fairly  well  defined  line  of  quartz  running 
into  "  Mount  Hood*'  (Lease  No.  159,  20  acres),  adjoining  to  the  south.  This 
southern  part  of  the  outcrop  is  much  less  stained  witii  carbonate  than  the  large 
blow.  This  is  not  a  true  outcrc^,  but  a  deposition  of  silica  containing  copper 
along  the  bedding  of  the  altered  sandstone.  The  ^'ivid  green  colour  is  due  to  a 
thin  coating  of  the  rock,  and  a  bulk  assay  right  across  the  quartz  would  not 
•how  more  than  a  trace  of  copper. 
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PROSPECTOR  CREEK. 

Prospector  Creek  runs  northwards  from  near  the  head  of  the 
Dugald  to  the  large  east  and  west  stretch  of  the  Leichhardt  River. 

Only  five  groups  are  here  mentioned,  but  they  do  not  include 
every  show  in  this  part  of  the  district  that  has  been  tried  at  one 
time  or  another. 

The  creek  drains  a  wide  flat-bottomed  valley,  fairly  well  timbered 

with  stunted  box,  with  bunches  of  gidia  and  bloodwood  in  the  lower 

part. 

MOUNT   METALLIC   GROUP. 

This  group  is  on  the  western  side  of  the  creek,  about  3  miles 
north  of  the  Camooweal  road.  Included  in  it  here  are  several  holdings 
lying  to  the  west  and  south-west  not  visited  by  me. 

The  country  is  characterised  by  the  presence  of  inucli  limestone, 
in  which,  however,  no  trace  of  fossils  caii  be  detected,  for  tlie  region 
has  undergone  considerable  metainorphism.  In  the  vicinity  of  where 
the  miners  camp  at  the  White  (rorge,  within  a  mile  to  the  noi'th  of 
Mount  Metallic,  the  limestones  are  thin  bedded  and  strike  north  10° 
east,  and  here  some  small  lenses  of  hivmatite  have  been  developed. 
Northwai'ds  towards  the  Dreadnought  there  seem  to  have  been 
thicker  beds  of  limestone,  in  which  crystalline  quartz  has  been 
deposited.  Ferruginous  chalcedony  has  also  subsequently  been  intro- 
duced, replacing  most  of  the  limestone  and  cementing  the  broken 
fragments  of  quai-tz.  Silicification,  with  consequent  induration,  has 
also  been  particularly  intense  over  whole  beds  of  slate,  in  which  the 
deposition  of  silica  has  been  not  only  in  cracks  and  joints  but 
throughout  the  body  of  the  rock.  The  superior  resistance  to  denuda- 
tion of  the  resulting  rock  causes  it  to  stand  out  as  a.  rampart,  often 
forming  the  backbone  of  a  liogbacked  mountain.  By  many  of  the 
miners  the  crops  are  looked  upon  as  caps  of  huge  lodes. 

Mount  Metallic  (R.C.  310). 

Mgr.,  Price. 

Location,  Etc. 

Mount  Metallic  is  located  on  the  divide  west  of  Prospector  Creek 

and    2^    miles    north-west  of    the  Camooweal    mail    road    crossing. 

The  hogback  on  which  it  is  situated  converges  towards  the  AVhite 

Gorge  range. 

Its  area  is  40  ac. 

Development. 

No.  1  shaft,  10  ft.  deep,  with  opencuts  extending  6  ft.  south- 
east and  15  ft.  north-west,  is  a  little  south  of  the  middle  of  the  claim. 
Between  this  and  the  main  (No.  2)  shaft,  1  ch.  to  the  north-west,  there 
are  two  opencuts,  12  ft.  and  10  ft.  in  length  and  8  ft.  deep.  No.  2 
shaft  is  28  ft.  deep  and  underlies  2  in  1  to  the  east.  No.  3  shaft,  20  ft. 
to  the  north-north-west,  is  47  ft.  deep,  and  inaccessible.     From  this 
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an  opencut,  10  ft.  doep,  continues  for  25  ft.  northwards.  Na  4  diaft 
is  4  ch.  north-north-west  of  No.  3,  and  is  20  ft.  deep.  In  addition  to 
these  workings  there  is  an  opencut,  10  ft.  deep,  running  for  30  ft. 
west-north-west  from  the  opencut  at  No.  3  shaft. 

Output. 

Prior  1000  ...    45  tons  shipped,  carrying  So"*!  copper  {iide  Mr.  Price). 

190G  ...     25 


»»  i> 


>»  >» 


Total       ...    70 

Orb-bodies. 

The  crop,  at  the  south-east,  comprised  cellular  limonite,  with 
melaconite  (?)  and  malachite  lining  cavities.  The  ore-body,  in  the 
No.  1  shaft  and  the  adjacent  opencuts  (where,  however,  there  are 
strings  in  the  footwall  for  12  in.  from  the  ore-body),  is  only  6  in.  wide. 
But  the  limonite  there  carries  chalcop}Tite,  enriched  by  chalcocite, 
while  a  little  jagged  (crystalline?)  native  copper  has  been  found, 
embedded  in  cuprite,  which  gradually  shades  off  into  limonite,  mam- 
milary  on  cavities.  There  is  now  15  cwt.  of  native  copper  and  cuprite 
at  the  shaft.  The  strike  of  the  lode  here  is  north  28°  west,  its  inclina- 
tion being  almost  vertical.  The  country  rock  is  a  siliceous  cherty 
slate. 

Very  little  ore  caji  be  seen  in  the  northern  end  of  No.  2  shaft, 
but  the  seam,  dipping  2  in  1  eastwards,  on  the  southern  end  averages 
12  in.,  of  which  the  4  in.  on  the  Imnging-wall  is  ohalcopyrite  enriched 
by  chaloooite,  while  the  remainder  is  a  siliceous  skeleton  with  a  little 
crystalline  malachite.  The  copper  ore  is  increasing  somewhat  towards 
the  bottom,  where  tile-ore  is  also  appearing.  The  walls  here  are  well 
defined,  but  show  no  sliokensides,  though  irregular  polished  vertical 
faces  occiu'  for  2  ft.  6  in.  from  the  ore  in  the  footwall  country, 
which  for  that  distance  is  gossany  and  cellular  (probably  owing 
to  leaching),  and  is  to  be  looked  on  as  a  formation,  in  which 
copper  may  appear  at  any  time.  There  is  1  ton  of  ore  bagged 
at  the  shaft,  consisting  chiefly  of  an  intimate  mixture  of  chal- 
cocite  and  malachite.  My  sample  (35/B)  was  taken  from  one 
of  the  bags  at  No.  2  shaft.  It  consists  of  limonite,  with  malar 
chite  disseminated  and  filling  cavities  and  cracks,  with  an 
impregnating  glance,  and  with  sporadic  crystals  of  pyrite;  of  massive 
glance  with  scattered  crystals  of  pyrite  and  coats  of  malachite  on 
cracks;  of  earthy  malachite,  accompanying  kaolin;  and  a  very  little 
secondary  quartz,  drusy  in  cavities  in  the  limonite,  but  there  is  no 
original  quartz  present.  One  specimen  consists  internally  of  reddish 
limonite,  containing  a  few  specks  of  pyrite  and  surrounded  by  crystal- 
line glance,  on  which  is  an  external  coat  of  drusy  malachite.  The 
sample  assays  (Government  Analyst)  : 

Copi)er    39-8%. 

Gold         ...        ...    Tr. 

Silver       1  oz.  IG  dwt.  i)er  ton. 
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It  is  reported  that  there  is  2  ft.  of  ore  in  the  bottom  of  No.  3 
shaft,  but,  in  the  end  of  the  opencut  to  the  north,  the  width  is  only 
9  in.  The  country  here  appears  to  be  strikingly  obliquely  to  the  oro- 
body. 

The  practically  vertical  streak  of  rich  ore,  beside  3  or  4  in. 
gossany  kaolin,  in  No.  4  shaft  is  only  1  to  3  in.  thick,  except  at  the 
bottom  of  the  shaft,  where  the  gossan  is  12  in.  wide  at  the  northern  end. 
The  eastern  slate  wall  in  places  is  very  well  defined,  and,  if  followed, 
may  lead  to  a  bunch  of  ore.  The  2  tons  bagged  at  the  shaft  comprise 
siliceous  tile-ore  and  clialcocite-clialoopyrite,  and  are  expected  to  yield 
30%  copper. 

The  cut  west  of  No.  3  shaft  exposes  3  to  6  in.  gossan,  which, 
though  in  the  cut  reported  to  be  2  ft.  wide  in  places,  appears  to 
follow  a  westrnorth-west  striking  joint,  dipping  6  in  1  to  the  north- 
north-eafit.  The  walls  are  strong,  but  the  lianging-wall  country  is 
altered  for  18  in.  from  the  ore,  and  is  very  gossany.  The  gossan  can 
be  traced  for  several  chains  to  the  west  of  the  cut. 

The  Mount  Metallic  country  wovild  seem  to  be  on  the  continuation 
of  that  on  which  is  the  Dreadnought,  and  though  no  limestone  was 
seen  on  the  claim  it  is  known  to  occur  on  the  hill  to  the  south. 


ftueenslander  (M.L.  436). 

Mgr.,  Price. 

Location,  Etc. 

The  Queenslander  lies  north  33°  east  from  Mount  Metallic,  at  a 
distance  of  1^  mile. 
Its  area  is  20  ac. 

Only  one  shaft  and  a  pothole  have  been  sunk  on  this  lease,  the 
former  to  a  depth  of  45  ft.,  and  the  latter  6  ft.  A  drive  is  being 
carried  southwards  from  the  shaft  bottom. 


) 


Se*k  afC^taa 


r» 
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Output. 

4  tons  sliipi)ed,  carr>'ing  85%  cupper. 

"      »»  ii  »»  -^.4      ft 

1906    ...    7 


•t         »» 


Total   17    ,. 

Orb-bodibs. 

The  ore-body  appecirs  to  run  south  25°  east  from  the  main  shaft, 
and  traces  of  copper  can  be  found  for  nearly  a  mile  in  that  direction, 
but  exposures  are  few  and  far  l)etween.  Quartz  fragment«  are 
scattered  over  the  surface  for  40  ft.  north  of  the  shaft. 

At  the  main  sliaft  the  crop  is  a  somewhat  goesany  and  oopp^r- 
stained  material,  which  passed  at  32  ft.  depth  into  a  sintery  formsr 
tion,  carrying  bunches  of  copper  ore,  yellow  jasp^,  and  brown  calcite, 
15  in.  wide  at  the  northern  end  and  3  ft.  wide  at  the  southern.  The 
footwail,  on  which  there  is  6  in.  of  crushed  lime-bearing  slate,  is  well 
defined,  and  dips  1  in  4  to  the  east-north-oast,  but  no  hanging-wall 
can  1)0  distinguished.  Bunches  of  rich  ore  liave  been  found  in  the 
drive  for  S  ft.  from  the  shaft,  especially  about  2  ft.  from  the  footwall. 
Some  10  tons  of  ore  have  been  shipped  from  this  shaft,  there  are 
25  tons  of  seconds,  carrjung  1G%  to  18%  copper,  at  grass,  and  the 
whole  tip  will  carry  between  5%  and  10%  copper.  The  last  li  ton 
of  ore  raised,  and  waiting  to  lye  sorted,  should  yield  28%  copper.  It 
consists  of  chalcopyrite,  intimately  associated  with  dialcooite,  a  little 
earthy  lime,  and  quartz,  and  shows  some  stains  of  malachite.  The 
same  quantity  of  firsts,  paddocked  and  comprising  nearly  pure  chalco- 
pyrite-chalcocite  ore,  is  expected  to  assay  48%  cc^per. 

The  pothole  is  on  a  cupriferous,  slightly  goesany  formation,  18  in. 
wide  at  the  northern  end  but  only  7  in.  wide  at  the  southern.  In  all, 
4  tons  of  28%  ore  have  been  shipped,  and  there  are  5  tons  of  seconds 
(5%  copper)  at  grass. 

Too  little  can  be  seen  of  the  crop  for  any  more  favourable  state- 
ment to  be  made  than  that  continued  sinking  is  advisable,  with  the 
simultaneous  opening  of  costeans.  Water  level  is  to  be  expected  at 
about  the  70-ft.  level. 

A  small  crop  of  limestone  was  seen  about  5  ch.  north-east  of  the 
workings. 

Just  outside  the  Queenslaoder,  to  the  west,  is  a  north  and  south 
vortical  vein  of  calcdte  up  to  18  in.  in  thickness,  from  the  surface  of 
which  a  few  tons  of  ore  have  been  collected  and  bagged. 

There  is  also  an  old  shaft,  15  ft.  deep,  about  10  ch.  south-west 
of  the  north-western  comer  peg  of  the  lease.     It  is  on  a  formation, 
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12  in.  wide  at  the  surface,  in  schist,  dipping  70°  to  the  south-west, 
And  traceable  for  3  ch.  to  the  north-west.  Only  2  tons  of  24%  ore 
IxSrve  been  taken  from  here. 


Dreadnought  (MX.  452). 
Mgr.,  Donner. 
Location,  Etc. 

The  Dreadnought,  formerly  held  as  M.L.  115,  lies  J  mile  west  of 
the  Queenslander,  and  A  mile  north-north-east  of  the  Wliite  Gorge. 

Its  area  is  20  ac. 

A  shaft  has  been  sunk,  4  ch.  south-east  of  the  north-western  corner 
peg,  to  a  depth  of  30  ft.,  and  a  contract  was  let  at  the  end  of  1906  to 
continue  tlie  shaft  to  a  total  depth  of  67  ft.  It  is  proposed  to  cross- 
out  east  and  west  at  the  50-ft.  level. 

Orb-bodibs. 

The  main  outcrop,  in  which  is  the  shaft,  consists  of  limestone, 
replaced  by  silica  and  limonite,  some  of  which  is  very  cellular.  It  is 
40  ft.  in  length  and  perhaps  15  ft.  wide,  though  boulders  of  the  rock 
are  spread  over  a  width  of  30  ft.  Interesting  specimens  are  here 
available  of  ferruginous,  granular  quartz,  pseudomorphous  after  calcite, 
as  proved  by  a  well-marked  rhombohedral  cleavage  exhibited. 

The  sinking  in  the  shaft  was  silicified  limonite  or  ferruginous 
jasper,  the  35  tons  of  which  at  grass  will  probably  run  3%  copper, 
but  are  valueless  because  of  the  very  high  silica  content.  The  lower 
part  of  the  shaft  is  just  passing  into  soft  kaolinic  formation,  which, 
however,  contains  no  copper.  The  limonite  is  in  bands,  which  dip 
60°  to  the  west;  tliat  at  the  14-ft.  level  contains  bunches  of  pyrite 
as  well  as  copper  stains.  Sinking  and  cross-cutting  appears  to  be 
justified. 

An  area  of  limestone,  10  ft.  in  diameter,  is  to  be  seen  on  the 
northern  side  of  the  ferruginous  crop,  and,  20  ft.  south  of  the  shaft, 
there  is  a  crop  of  barren  quartz,  showing  some  patches  of  limestone, 
silicified  limestone,  and  silicified  limonite.  This  crop  is  7  ch.  in  length 
and  up  to  15  ft.  in  width. 

Other  irregular  crops  of  limestone  occiur  10  ch.  south  of  the  Dread- 
nought. There  are  also  areas,  up  to  40  ft.  and  even  50  ft.  wide  and 
4  ch.  long,  of  **  pudding-stone,"  consisting  of  angular  quartz  cemented 
by  a  ferruginous  chalcedony  (silicified  limonite),  beneath  which  copper 
ores  may  be  found. 
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Kangaroo  (P^  261). 

Mgr.,  Price. 
Location,  Etc. 

Tlie  Kangaroo  lies  4  miles  west  of  the  Mount  Metallic. 

Its  area  is  40  ac. 

There  is  one  opencut  30  ft.  long  and  16  ft^  deep. 

Output. 

4  tons  trial  shipment,  22%  copper. 

Great  Northern  (P.A.  242). 

Mgr.,  Price. 
Location,  Etc. 
The   Great   Northern   lies    5   miles   north-north-west   of   Mount 
Metallic. 

Its  area  is  20  ao. 

Only  cuttings  have  been  opened,  and  no  ore  has  been  shipped. 

Ore-bodt. 
Mr.  Price  reports  an  outcrop  showing  ironstone  and  limestcme,. 
over  a  width  of  80  ft.,  running  for  h  mile,  and  rising  in  places  50  ft- 
above  the  flats. 

Lady  Ethel  Florence  (P. A.  265). 

Mgr.,  Price. 
Location,  Etc. 

The  Lady  Ethel  Florence  is  2  miles  west  of  the  Great  Northern. 

Its  area  is  160  ac. 

Only  shallow  cuttings  have  been  made  here. 

Output. 

4  tons  trial  shipment,  22/^  copper. 

Mount  Joseph  (PA.  288). 

Mgr.,  Turner. 
Location,  Etc. 
Mount  Joseph  is  6  miles  north-west  of  Mount  Lucas,  at  the  head 
of  Middle  Creek. 

Its  area  is  40  ac. 

Output. 

1906      4  tons  shipped  by  J.  Turner.     Source  doubtful. 

Mount  Lucas  (P. A.        !). 

Mgr.,  Turner. 
Location,  Etc. 
Mount  Lucas  is  on  the  Bowerbird  road  at  the  head  of  Bora 
Creek,  and  within  2  miles  of  Mount  Cubrabunia. 
Its  area  is  160  ao. 

Output. 

1906    2  tons  shipped  (T.  Turner,  Mount  Remarkable). 

7    ,,    at  gra»s  carrying  30°;  XH>pper. 
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CENTIFEDE  aROUP. 

This  group  comprises  four  leases  in  the  vicinity  of  the  junotiou  of 
X^xvspeotoT  Creeik  with  the  Leiohhardt  River.    None  of  them  had  been 


worked  for  a  considerable  time,  and  it  was  found  possible  to  locate 
only  the  Centipede  in  the  time  available. 

On  the  CooIuUah  (M.L.  ill)  and  Emerald  Hill  (M.L.  440)  no- 
work  has  been  done. 


Centipede  (KX.  375). 
Location,  Etc. 
The  Centipede  is  located  within  the  catchment  area  of  the  creek 
of  the  same  name,  3  iniles  south  from  the  junction  of  Prospector 
Oeek  with  the  Leiclihardt  River.  Tliis  is  in  a  r^cm  of  broken  gullies 
and  low  hills,  extending  for  miles  to  the  south-east  from  the  Prosi>e;;tor 
Creek  flood  plain. 

The  area  of  the  lease  is  28  ao. 

Liter  ATURH. 
For  title  of  report,  numbered  as  below,  see  Introduction. 
(4)  Mr.  Cameron  wrote; 
The   Centipede  \3  a  lenticular  bed   of  limcstono  at  the  southern  eml,   con- 
taining  copper   disseminated  in  partiolHB  through   it.    Two   trenches   have  Isecn 
put  into  it  on   ita  western  side,   but  do  not  disclose  ore  ot  anj  fireat  prospect. 
Further  north   the  limestone  is  replaced  bj  silica,  and  shows  some  likt^ly-looking 
patcbea  of  oupriCerous  material. 
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Dhyblopmbnt. 

The  lease  had  long  been  deserted,  and  was  only  found  after  long 
search  by  my  blackboy.  Tliere  is  one  trench  15  ft.  long,  and  15  ft. 
west  of  it  is  a  sliaft,  35  ft.  deep,  from  the  bottom  of  which,  it  is 
said,  a  crosscut  runs  18  ft.  to  the  east.  Other  trenches  have  been 
made  10  ch.  to  the  south-south- west. 

Okb-bodibs. 

To  the  nortli-eiist  of  the  lease  many  north  and  south  belts  of 
siliceous  limestone  were  observed  in  slate  and  schist  country.  The 
limestones  towards  the  west  have  lumps  and  veins  of  quartz  segre- 
gated in  them,  and  occasionally  quartz  is  found  to  replace  the  whole 
width  of  a  bed  over  a  distance  of  from  1  to  5  ch.  and  a  width  of  up 
to  1  ch.,  when  they  often  rise  oO  ft.  above  the  general  level  of  the 
ridges.  In  the  vicinity  of  the  lease  bunches  of  gossan  and  traces  of 
copper  are  also  found. 

The  trench  has  been  opened  in  a  fen*uginous  crop  of  limestone,. 
15  ft.  wide,  which  strikes  north-north-east  and  dips  70°  westwards. 
It  exposes  only  4  ft.  width  of  quartz  and  siliceous  copper-atained 
limomit©  in  limestone.  Verj'  small  splashes  of  chalcopyrit©  and  erubee- 
cite  were  noticed  in  the  solid  quartz,  and  of  clialoopyrite  in  the  lime- 
stone, from  which  a  little  malachite  weathers  out.  There  are  2  cwt. 
of  green-stained  limonite  at  grass  which  may  yield  2%  copper. 

The  shaft  lias  been  sunk  to  prove  this  body  at  a  depth.  The 
upper  part  is  in  friable  slaty  rock,  and  at  30  ft.  from  the  surface 
siliceous  and  fen-uginous  limestone,  carrying  only  slight  stains  of 
copper,  has  been  struck.     No  further  work  is  warranted  here. 

The  southern  workings  are  in  a  big  blow  of  ferruginous  lime- 
stone, carrying  very  little  silica  (chiefly  crystallised  in  cavities)  and 
only  stains  of  copper.  Occasional  specks  of  chalcopyrite  were  noticed 
in  the  limestone,  and  pseudomorphous  crystals  of  limonite  after  chalco- 
pyrite weather  out  on  the  surface. 

Fooncairie  (M.L.  377). 

Location,  Etc. 

Tlie  Pooncairie  lies  J  mile  west-south-west  of  the  Centipede. 

Its  area  is  5  ac. 

Mr.  Cherry  has  stated  that  a  shaft  has  been  sunk  75  ft.,  and 
that  a  drive  runs  west  for  42  ft.  at  the  55-ft.  level. 

LlTEllATUUH. 

For  title  of  report,  numbered  as  below,  see  Introduction. 
(4)  Mr.  Cameron  re[K)rted: 

The  Pooncairie  Lode  lies  about  3  miles  south  of  ilie  junction  of  Prospector's- 
Creek  and  the  Leichhardt  River.  It  shows  an  outcrop  of  siliceous  rock  running 
parallel  to  the  bedding  of  the  north  and  south  striking  talcose  schists.  A  trench 
across  it  exposes  about  10  feet  of  lode  material  carrying  oxide  of  copper  in 
irregular  seams,  and  lining  the  vughs  in  the  rock.    A  shaft  about  16  feet  from- 
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tiie  eastern  wall  of  the  lode  is  down  35  feet,  and  a  drive  to  the  west  just  above 
the  water-line  has  passed  through  18  fee^  of  the  silioeous  outcrop.  Mr.  Green. 
who  visited  the  locality  some  months  after  our  first  visit,  says  that  the  siliceous 
rock  does  not  contain  the  same  amount  of  copper  in  the  drive  as  on  the  surface. 
The  lode  is  apparently  secondary  silica  dissolved  out  from  the  schists  on  either 
side,  and  has  become  impregnated  with  copper  leached  out  idso  from  the  country 
rock. 

Orb-bodibs. 
Ruby  ore  is  said  to  have  been  found  here,  but  no  mention  is  made 
of  any  body  of  ore,  the  shaft  being  sunk  in  soft  country. 

SURPRISE  GROUP. 

The  group  is  located  in  the  rather  inaccessible  mountainous 
country  between  tlie  Pinnacles  and  Prospector  Creeks. 

No  particulars  are  available  of  the  Surprise*  (M.L.  261),  Surprise 
Southt  (M.L.  262),  and  Mount  Ferrum  (M.L.  443),  of  which  the  first 
two  are  5  miles  north-east  of  Mount  Metallic,  and  the  laat  is  within  a 
mile  north  of  the  Pinnacles  waterhole  on  the  Camooweal  road,  midway 
between  Cabbage-tree  and  Prospector  Creeks. 

Jumbo  (M.L.  442). 
Mgr.,  Power. 
LooATiox,  Etc. 
The  Jumbo  adjoins  the  Surprise  on  the  north-west. 
Its  area  is  30  ac. 

OllB-IJODT. 

Mr.  Cherry,  in  1903,  reported  here  "  a  very  large  and  continuous 
quartzite  outcrop     .     .     .     which  shows  traces  of  carbonates." 


*  The  manager  of  the  Mount  Cuthbert  reported  late  in  this  year  (1907)  that  a 
well  had  been  .sunk  as  well  as  au  underlie  shaft  28  ft.  deep,  on  a  promising  lode. 

t  The  manager  reported  in  October,  1907,  that  a  costean  had  Ixjen  put  across  the 
lode  showing  it  to  be  1*2  to  14  ft.  wide,  and  to  consist  mostly  of  gossan  and  siliceoas 
iron,  copper  btained. 
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LEICHHARDT  RIVER. 

In  speaking  of  the  Leichliardt  River  mines  those  on  the  big  bend 
are  always  meant,  as  otherwise  it  would  be  necessary  to  include  a 
region  nearly  100  miles  in  length.  The  groups  included  are  the 
Mount  Cuthbert,  Mighty  Atom,  and  Jessie's  Dream,  practically  all 
within  the  catchment  of  Six-mile  Creek. 

Schists,  with  lenticular  beds  of  limestone  and  huge  outcrops  of 
quartzite,  are  characteristic  of  the  eastern  portion  of  this  difitrict,  but 
westwards  porphyritic  rocks  are  present  in  great  abundance. 

MIGHTY  ATOM  GSOUP. 

The  minee  of  this  group  are  almost  all  located  in  the  flat-bottomed 
valley  drained  by  St.  PauFs  Creek  (running  northwards)  and  Six- 
mile  Creek  (running  southwards).  Tlie  surface  is  covered  with  angular 
<iuartz  and  ironstone  gravel,  and  carries  only  a  thin  sprinkling  of 
stunted  mountain  gum  and  spin  if  ex. 

The  country  is  similar  to  that  within  the  Prospector  Creek 
catchment  in  showing  crops  of  bedded  limestone  replaced  to  a  greater 
or  less  extent  by  quartz  and  accompanied  by  some  copper  ore,  quite 
possibly  precipitated  by  the  action  of  the  lime. 

A  note  may  be  made  here  of  the  rumoured  occurrence  of  alluvial 
gold,  at  the  head  of  Copper-mine  Creek,  within  a  few  chains  to  the 
north  of  the  Mighty  Atom.  Mr.  McKeand  reports  colours  to  be  well 
distributed,  and  on  one  occasion  discovered  a  1^-dwt.  slug.  We  are 
unable  to  do  any  prospecting,  as  the  gullies  were  dry. 

Mighty  Atom  (M.L.  274). 
Mgr.,  McKeand. 
Location,  Etc. 

The  Mighty  Atom  is  located  on  the  divide  between  the  Six-mile 
and  Copper-mine  Creeks,  at  the  head  of  the  eastern  branch  of  the 
former. 

Its  area  is  20  ac. 

Devblopmetnt. 

A  co«tea.n,  40  ft.  lonfr,  6  ft.  wide,  aiid  3  to  5  ft.  deep  (near  the 
middle  of  whicli  is  a  caved-in  shaft,  15  ft.  deep),  is  1  ch.  north  of  the 
centre  of  the  southern  Ixjundary.  At  6  ch.  to  the  north  there  is  a 
trench  ;  2  ch.  beyond  that  there  is  another  trench,  10  ft.  long  and  5  ft. 
clee[).  No.  1  shaft,  wliich  is  '50  ft.  deep,  and  in  a  state  of  collapse, 
lies  1  cli.  furtlier  north.  About  4  ch.  north  of  No.  1  shaft  there  are 
two  trenches,  and  4  ch.  beyond  them  is  No.  2  shaft,  underlying  1  in  1 
and  'J5  ft.  deep,  but  falling  in.  No.  ')  shaft,  40  ft.  deep  and  inacces- 
sil)le,  is  1  ch.  to  the  north-east  of  No.  2  and  3 J  ch.  from  the  north- 
eastern corner  peg. 


The  workings,  whicli  are  the  result  of  the  Melbourne  Coolullah 
Option  Syndicate's  tenure,  have  been  so  long  (about  bii  years)  etand- 
iQg  that  the  eiposures  in  them  are  of  little  uae. 

Output. 
in  tons  shipped,  tarrying  24  to  431%  oepp«r. 
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Ons-BODT. 

The  Mighty  Atom  workings  lie  along,  or  adjacent  to,  the  out- 
er)^ of  a  bed  of  quart7^veined  limestone,  replaced  to  some  eitent  by 
iron  and  silica. 

f'w  <>  ft.  east  and  5  ft.  weet  ai  the  shaft  in  the  southern  coKteon, 
ibe  countiy  (soft  schist  or  slate)  is  more  or  less  cupriferous,  the  mixed 
aKurite,  malachite,  glance,  ar.a  tile-ore  occurring  in  small  irregular 
masses  with  a  little  chrysoeolla.     There  is  no  defined  ore-body,  but, 
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just  oast  of  the  shaft,  there  is  a  band,  18  in.  to  2  ft.  wide,  of  more 
richly  cupriferous  and  ferruginous  country,  which  dips  85*^  to  the 
ea*;t  5""  north.  Possibly  payable,  but  low-grade,  schist  will  be  found 
below.  Only  5  tons  of  39%  ore  liave  been  shipped  fro4n  here,  but  there 
aro  15  tons  of  secondH  at  gl'a^'f},  chiefly  kaolinised  slate,  which,  may 
carry  10%  copper  and  are  almost  free  from  quartz. 

Across  the  gully  to  tho  north  of  the  costean  there  is  a  crop  of 
gOHsan  and  yellow  jasper  giving  way  northwards  to  limestone,  along- 
side of  which  is  the  first  trench,  from  which  9  U»P8  of  ore,  oontaining 
43 J, %  copper,  have  been  shipped.  The  3  tons  of  seconds  (malachite 
and  tilenore  in  limonite  with  a  little  quai-tz)  left,  carry  20%  copper. 
Nothing  can  be  seen  (A  the  ore  now  in  the  trench. 

The  second  trench  is  on  the  eastern  side  of  the  continuation  of 
the  limestone,  which  is  there  quartz  veined,  but  nothing  can  be  made 
out  in  it.  It  is  said  that  some  soft  black  gossan  was  raised,  and  that 
3  tons  shipped  yielded  24  J  %  copper.  There  are  also  at  grass  3  tons 
of  siliceous  limonite  carrying  tine-grained  tile-ore,  glance,  and  mala- 
cliite,  worth  perhaps  o'Y,  copper. 

(Quartz  crops  5  ft.  west  of  No.  1  shaft,  beyond  it  there  is  6  ft. 
width  of  chrysocoUa-bearing  country,  and  then  21  ft.  width  of  crystal- 
line limestone,  the  first  12  in.  of  which  is  schistose.  The  shaft  is  sunk 
in  limestone  and  sinter,  but  1  ton  of  ore  lias  been  shipped,  and  there 
are  a  few  hundredweights  of  fine-grained,  oxidised,  30%  ore  at  the 
brace.  Mr.  Keand  informed  me  that  25  tons  of  35%  ore  have  been 
shipped  from  this  shaft  and  the  adjacent  trenchtts,  but  only  a  few  tons 
of  20'^/,  oxidised  ore  can  be  seen  at  the  surface  now. 

The  trencher  between  Nos.  1  and  2  shafts  are  in  "  formation,** 
but  no  ore  is  visible. 

No.  3  shaft  appeal's  to  be  east  of  this  formation,  in  mica-schist 
country.  Very  little  gossan  lias  been  raised,  though  fragments  can  bo 
picked  up  on  the  copper-grass  covered  surface  for  1  ch.  to  the  north, 
whore  is  a  trench  on  the  Rover.  In  a  trench  alongside  No.  3  shaft 
18  in.  of  ore,  dipping  steeply  eastwards,  can  be  seen,  and  for  this  the 
»haft  presumably  was  sunk. 

Rover  (M.L.  678 j. 
Mgr.,  Anderson. 
Location,  Etc. 
The  Rover  adjoins  the  Mighty  Atom  on  the  north. 

Its  area  is  5  ac. 

It  had  been  only  just  pegged  out,  when  visited  at  the  end  of  1906. 

One  hole,  10  ft.  long  and  7  ft.  wide,  was  sunk  10  ft.  on  this 
ground,  before  it  was  pegged  out,  by  the  Mighty  Atom  leaseholders. 
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Orb-bodt. 

The  hole  exposes  country  veined  with  gossan,"  over  a  width  of 
8  ft.  at  the  northern  end,  and,  at  the  southern  end,  there  are  12  in. 
^idth  of  solid  linionite  and  18  in.  of  cellular  gossan,  underlying  6  in  1 
"to  the  east  5°  north.  The  gossan  can  be  traced  southwards  to  No.  3 
ehalt  on  the  Mighty  Atom,  and  northwards  for  1  ch.  within  this 
lease.  The  crop  if.  worthy  of  further  attention,  for,  though  there  is 
little  copper  at  the  surface,  rich  ore  is  to  be  expected  towards  water 
level. 

Mount  MilUcent  (M.L.  663). 

Mgr.,  McDonald. 
Location,  Etc. 

Mount  Millicent  is  ^  mile  south  of  the  Mighty  Atom. 

Its  area  is  5  ac. 

Development. 

Only  three    trenches    have  been    opened    on    this    lease.     The 
northernmost,  12  ft.  long  and  5  to  8  ft.  deep,  is  in  the  north-western 
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corner.  Another,  10  ft.  deep,  is  ^  ch.  north  of  the  centre  of  the 
southern  boundary,  and  the  third,  15  ft.  long  and  5  ft.  deep,  is  H  ch. 
to  the  north-west  of  the  second. 

Output. 

16^  tons  shipped,  averaging  30%    opper 

Orb-bodies. 

The  country  here  is  schist,  but  the  southern  workings  are  in  the 
vicinity  (to  the  west)  of  a  crop  of  limestone. 
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Tlie  northern  trench  is  in  altered  slate  country,  on  a  bunch,  of 
Kiliceous,  oxidised,  chalcocite-bearing  ore,  from  which  2^  tons  of  30% 
ore  were  bagged. 

There  is  a  small  crop  of  very  promising  cupriferous  gossan,  worth 
opening  up,  2  ch.  south-east  of  this  trench. 

Bunches  of  pure  cuprite  were  found  on  the  surface,  where  is  now 
the  southernmost  trench,  in  the  northern  end  of  which  can  be  seen 
15  in.  cupreous  limonite,  though  at  the  southern  end  there  is  only 
9  in.  width  of  soft  ferruginous  clay.  In  the  middle  of  the  cut  6  to 
12  in.  width  of  chalcocite-bearing  carbonate-oxide  ore  is  exposed,  and 
is  worth  sinking  un.  The  ore-body  dips  10  in  1  to  the  east,  and  is 
l)ounded  by  schist,  strongly  foliated,  on  the  west.  In  all,  12  tons  of 
medium-grade  ore  have  been  shipped  from  this  trench,  and  there  are 
a  I  grass  2  tons  of  ferruginous  but  quartz-free  malachite  and  chalco- 
cite  tile-ore,  expected  to  yield  30%  copper.  This  body  can  be  traced 
for  J  ch.  to  the  north,  when  it  probably  1)ends  round  towards  the 
central  trench. 

In  the  third  trench  is  to  be  seen  a  6-in.  sandy,  ferruginous  seam, 
with  a  general  north-north-west  strike,  but  bending  round  towards  the 
Houth-east  at  the  southern  end.  Stacked  alongside  there  is  f  ton  of 
siliceous  oxidised  ore  (quartz-bearing  limonite  with  'clialoocite- 
enriched  chalcopyrite  having  acicular  malachite  in  cavities)  contain- 
ing between  15%  and  20%  copper,  and  50%  silica. 

It  is  1  ch.  to  the  north-east  of  this  trench  that  the  brownish 
granular  limestone  crop,  referred  to,  begins.  The  bed  is  li  ch.  in 
leiigth  and  12  ft.  wide  near  the  centre. 


k 


Mount  Millicent  South  (M.L.  664). 

Mgr.,  McDonald. 

Location,  Etc. 

This  adjoins  the  Mount  Millicent  on  the  south.  It  is  1  mile  north- 
t.'a«t  of  McDonald's  Camp  on  Six-mile  Creek,  and  within  a  few  chains 
to  the  east  of  the  Mighty  Atom  track. 

Its  area  is  5  ac. 

Dbvbi.opmbnt. 

The  workings  are  in  the  northern  part  of  the  lease,  the  shaft, 
which  is  35  ft.  deep,  being  3  ch.  south-east  of  the  north-western  oomer. 
An  opencut,  10  ft.  deep,  extends  for  20  ft.  north  of  the  shafts  and, 
12  ft.  to  the  south,  there  is  a  trench,  4:  ft.  deep.  The  only  other 
openings  are  a  few  potholes  1  ch.  north  of  the  main  shaft. 

Oke-bodibs. 

Shoads  of  ore  are  found  on  the  surface,  between  the  workings  on 
this  lease  and  those  on  the  Mount  Millicent,  and,  in  the  northern 
end  of  the  opencut  a  O-in.  vein  of  ore  is  visible  within  2  ft.  6  in.  of 


309 

iron-stained  country,  beyond  which  the  slate  is  kaolinised  and 
bleached.  The  hole  south  of  the  shaft  is  being  opened  in  kaolinised 
slate  alongside  a  band  of  gossan. 

The  shaft  is  sunj^  in  kaolinised  slate  with  iron-stained  joints  and 
very  occasional  bunches  of  copper  ore.  A  drive  to  the  north  had  just 
been  begun,  and  already  bunches  of  mixed  tile-ore  and  crystalline 
nialacliite,  as  well  as  of  mixed  limonite-chaloopyrite-malachitei, 
embedded  in  kaolin,  were  being  met,  warranting  th-^  continuation  of 
the  drive.  There  is  stacked  at  the  shaft  3  tons  of  chalcocite-enriched 
oixidified  ore,  likely  to  yield  50%  copper,  and  very  low  in  silica;  and 
in  addition  there  is  1  ton  of  chalcopyrite-chalcocite  ore  of  30%  grade. 

To  the  east  of  the  Mount  Millicent  leases  there  is  a  low  quartzite 
ridge. 

Mount  Bomite  (M.L.  376). 

Mgr.,  Power. 

Location,  Etc. 

The  Mount  Bornite  lies  1  mile  south-west  of  the  Mighty  Atom, 
and  IJ  mile  north  of  McDonald's  camp  on  the  Mount  Cuthbert  track, 
being  on  the  steep  western  slopes  of  the  hill  of  the  same  name. 

Its  area  is  30  ac. 

Two  adits  have  been  opened  on  this  lease  :  No.  1,  near  the  southern 


^o</  ^ 


^<^cf< 


Scale  10  (hams  to  an  Inch 
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boundary,  is  100  ft.  in  length  ;  and  No.  2,  5  ch.  to  the  north-north-west, 
is  stated  to  be  also  100  ft.  long,  but  has  now  fallen  in. 

Orb-bodies. 
The   country  rocks   in   this  vicinity  comprise   breccias,   schists, 
quartzites,  and  limestones,  having  a  general  north  and  south  strike. 
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Grossan  shoads  are  very  abundant  on  the  steep  slopes  beloiw  No.  1  adit» 
and  mo6t  of  them  have  presumably  been  shed  from  the  ferruginous 
crops  of  the  limestones,  in  one  of  ^-hich  is  the  No.  1  adit.  Just  aboTo 
the  adit  it  has  the  appearance  of  a  siliceous  f^rossan,  up  to  6  ft.  in 
width  and  of  some  promise.  This  continues  for  a  distance  of  25  ft. 
to  the  north,  where  it  gradually  {Misses  into  quartz-bearing  limestone, 
in  which  the  amount  of  quartz  diminishes  to  a  negligible  quantity, 
about  1  ch.  from  the  adit.  This  bed  of  limestone  cuts  out  at  2|  ch. 
north  of  the  adit-,  but  a  second  crop  appears  1-^  ch.  further  north.  This 
is  also  veined  with  quartz,  and  contains  small  patches  of  copper  ora 
Tlie  crop  is  irregular  in  shape,  as  is  not  unusual  in  organically  derived 
limestones.  Slight  copper  stains  were  noticed  still  further  to  the 
north. 

No.  1  adit  was  o|>ened  in  schistose  slate,  but  after  a  few  feet 
enters  and  runs  northwards  in  bluish,  silky  crystalline  limestone. 
Tlie  limestone  contains  numerous  gash  veins  of  hnn^en  quartz  and  in 
the  adit  is  very  cavernous,  the  spaces  being  very  often  partly  filled 
with  gossan.  The  iron  content  of  the  rock  is  very  high,  and  a  com- 
plete chemical  analysis  would  probably  prove  it  to  approximate  to 
ankerite.  In  all,  4  tons  of  this  gossan  have  been  collected  and  stacked 
at  the  mouth  of  the  adit.  It  contains  much  clialoopyrite,  in  process 
of  conversion  externally  into  chalcocite,  together  with  a  little  mala- 
chite and  tile-ore,  and  the  proportion  of  silica  is  over  50%,  the  copper 
present  being  not  above  15%.  There  is  no  justification  for  continuing 
the  adit,  but  ore  may  be  found  adjacent  to  the  limestone  on  the  east, 
and  a  crosscut  might  therefore  be  oi)ened  in  that  direction. 

No.  2  adit  was  put  in  to  test  the  northern  limestone  crop,  but 
failed  to  find  the  bed. 

Little  Wonder  (M.L.  258). 

Mgr.,  Power. 

Location,  Etc. 

The  Little  Wonder  lies  i  mile  east  from  the  Mighty  Atom. 

Its  area  is  5  ac. 

The  lease  is  now  held  by  the  Mount  Cuthbert  Company,  the 
crop  having  beon  discovei^  in  180G. 

l)BVBI.0rMBNT. 

A  trench,  20  ft.  long,  with  a  15-ft.  shaft  in  the  centi-e,  lies  3  ch. 
south-south-west  from  the  north-eastern  corner ;  5  ft.  to  the  south  of 
it  is  a  shallow  hole;  1  ch.  beyond  is  a  trench,  50  ft.  in  length,  but 
caved  in;  and  1  ch.  beyond  it  is  another  trench,  20  ft.  long  and  up 
to  6  ft.  deep,  but  in  the  same  state.  Running  north-west  froiu  tlie  last 
i-;  a  trench,  l\0  ft-  long,  full  of  water  when  seen  ;  and  10  ft.  to  the  south 
are  trenches,  1  \  ch.  long,  now  filled  with  water. 
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Total 


Output. 

45  tons  shipped,  averasring  40%  copper  {Jide  Mr.  McKeaiul). 


I 
I 


Orb-bodibs. 

Mr.  McRcand,  the  prospect  or,  states  that  the  ore-bodiee  trenched 
made  no  crop,  but  that  shoads  of  native  copper  and  cuprite,  from 
lumps  the  size  of  a  potato  up  to  28  lb.  in  weight,  were  abundant  on 
the  surface.  It  is  so  long  since  any  work  was  done  here  that  little  or 
nothing  can  be  made  out  of  the  occurrence  of  the  ore. 

The  country  rock  is  schist  with  converging  bands  of  quai^zite, 
their  lack  of  parallelism  being  probably  due  to  folding  of  the  strata. 

The  northern  trench  and  shaft  now  show  only  a  6-in.  seam  of  ore, 
dipping  2  in  1  to  the  east.  Tlie  ore  is  said  to  have  been  2  ft.  wide  in 
places.  Small  lumps  of  native  copper,  surrounded  by  concentric 
<;oatings  of  cuprite,  can  be  picked  out  of  the  tip. 

A  little  chrysocolla  was  noticed  in  the  limonite  thrown  out  of 
tlie  hole  to  the  south. 

Much  cuprite  can  also  be  found  in  the  north-north-westrrunning 
trench,  which,  though  diverging  from  the  main  line  of  workings,  is 
parallel  to  many  of  the  quartzite  crops  in  this  vicinity. 

Little  Wonder  North  (MX.  259). 
Mgr.,  Power. 

Location,  Etc. 

This  adjoins  the  Little  Wonder  on  the  north. 

Its  area  is  5  ac. 

One  small  trench  only  has  been  opened  on  this  lea«e,  and  that  is 
1  ch.  from  the  north-eastern  corner. 
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Ore-bodies. 

The  trench  is  on  the  line  worked  in  the  No.  1  North.  It  exposes 
cupriferous  gossan,  worth  further  opening  up,  though  probably  a 
bunch. 

Another  small  crop  of  gossan  is  to  be  seen  in  schist  2  cb.  from 
the  south-eastern  comer.  This  is  on  the  line  worked  in  the  Little 
Wonder. 

Little  Wonder  North  No.  1  (MX.  260). 

Mgr.,  Poole. 
LocATiox,  Etc. 

This  is  separated  from  the  Little  Wonder  by  the  North  (M.L.  259). 

Its  area  is  10  ac. 

Development. 

A  lino  of  holes  extends  along  the  whole  of  the  eastern  side  of  the 
lease.  Tlie  northernmost  hole(i.),  which  is  10  ft.  deep,  is  in  the  gully 
5  ch.  from  the  northern  boundary.  A  trench  (ii.),  30  ft.  long,  is  2  eh. 
to  the  south,  and  a  10  ft.  hole  (iii.)»  now  fallen  in,  lies  15  ft.  further 
south.  At  1  ch.  beyond  it  is  a  trench  (iv.),  50  ft.  long,  and  ^  ch. 
south  of  it  is  a  shallow  trench  (v.).  Besides  these  there  are  three 
openings  on  the  eastern  boundary  line.  The  central  one  (vi.),  which 
is  1^  ch.  long  and  10  ft.  deep  in  one  part,  is  1  ch.  east  of  the  50  ft. 
trench  (v.).  At  1^  ch.  to  the  north  there  is  a  shallow  trench  (vii.), 
and  1  eh.  to  the  south  is  a  trench  *25  ft.  in  length  (viii.). 

Output. 

4  tons  shipped. 
19(M).        ...    IG    „  „        (McKeand). 

Ore-bodies. 

The  country  rock  adjacent  to  the  ore-bodies,  which  would  appear 
to  consist  of  a  number  of  small  bunches,  ia  schist,  but  at  the 
northern  end  quartzite  occurs  to  the  east  and  limestone  to  the  west, 
and  further  south,  between  the  two  lines  of  workings,  there  is  a  crop 
of  pseudo-amygdaloidal  rock  (highly  altered  sedimentary?). 

Little  can  be  seen  in  the  northernmost  workings,  but  there  is  a 
little  gossany  carbonate  ore  at  grass,  similar  to  some  shipped,  which 
was  found  associated  with  "  floors"  of  sinter. 

The  trench  (ii.)  exposes  chiefly  quartz  rubble  in  mica  schist,  and 
hole  (iii.)  was  probably  on  a  bunch  of  ore. 

The  long  trench  (iv.)  was  presumably  opened  on  small  irregular 
bunches  of  ore  in  schist,  but  now  nothing  but  18  in.  ferruginous 
formation  at  the  northern  end  is  visible. 

Copper-bearing  limonite,  18  in.  across,  is  to  be  seen  in  trench  (v.), 
and  some  native  copper  has  been  got  here.  A  slight  crop  can  be  traced 
from  here  to  the  trench  in  the  north. 
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The  long  trenoli  (vi.)  revealed  irregular  and  ill-defined  bodies  of 
oxidised  ore,  of  which  4  tons  have  been  shipped. 

A  small  bunch  was  found  in  the  trench  (vii.)  to  the  north,  and 
another  occurred  in  that  to  the  south,  now  showing  only  chloritio 
schist,  with  9  in.  width  of  siliceous  gossan  at  the  northern  end. 


Excelsior  (M.L.  439). 

Mgr.,  Power. 

Location,  Etc. 

The  Excelsior  is  situated  i  mile  east  of  the  Little  Wonder. 

Its  area  is  10  ac. 

Four  costeans  have  been  opened  on  this  lea^e.  One  on  the  centre 
of  the  northern  boundary  is  20  ft.  in  length  and  8  ft.  deep;  a  second,. 
7  ch.  to  the  south-south-east,  has  a  hole  in  one  end  20  ft.  deep;  a 
third,  50  ft.  beyond,  is  20  ft.  long  and  12  ft.  deep  near  the  centre; 
and  the  fourth,  1^  ch.  on,  is  20  ft.  long  and  5  ft.  deep. 

Orb-body. 

This  lease  takes  in  a  crop  of  limestone,  ferruginous  in  parts,  and 
showing  occasional  slight  stains  of  copper,  but  unlikely  to  carry  pay- 
able copper  ore. 

Tlie  first  costean  is  in  yellow,  cherty,  replaced  limestone,  beneath 
which  a  little  copper  may  be  found.  The  second  costean  is  in  lime- 
stone, with  abundant  dendritics  but  no  sign  of  copper.  The  third  is 
in  white  sinter  (amorphous  calcium  carbonate)  with  some  cherty 
jasper  adjacent  to  the  limestone,  which  here  dips  3  in  1  to  the  east- 
north-east.  Copper  plant  is  abundant,  but  the  mineral  is  present  in 
only  small  quantities.  Tlie  fourth  costean  is  in  rather  gossany  and 
sinterv  limestone,  not  worthy  of  further  attention. 

On  the  line  of  these  crops,  a  few  chains  south-south-east  of  the 
lease,  a  blow  of  quartzite  rises  70  ft.  above  the  general  level  of  the 
country. 

Merrie  Monarch  (M.L.  378). 

Mgr.,  McKeand. 

Location,  Etc. 

The  Merrie  Monarch  is  situated  2  miles  north  of  the  Mighty 
Atom,  and  really  should  be  placed  in  a  separate  group. 

Its  area  is  5  ac. 

Output. 

1906    1()  tons  bagged. 

4    „    shipped. 


:U4 

Orb-bodt. 

Mr.  McEeand  states  that  on  this  lease  there  is  a  formation  nniilar 
to  the  Mighty  Atom.  It  is  5  ft.  wide,  and  can  be  traced  for  about 
l.l  ch.  in  a  north-north-wisterlv  direction. 


JESSIE'S  DBEAH  OBOUP. 

One  lease  only  had  been  taken  up  here  in  1906. 

Jessie's  Dream  (397). 

Mgr.,  Reid. 

LocATiox,  Etc. 

The  Jessie's  Dream  is  just  on  the  edge  ol  the  hilly  country  west  of 
the  Leichhardt  River  is  4  miles  south-east  by  east  of  the  Mighty 
Atom,  and  is  60  milef»  north-north-west,  of  Cloncunr. 

Its  area  is  5  ac. 

Mr.  McKeand  informed  me  he  had  sunk  a  hole  15  ft- 

OUTPUT. 
3  tiiHH  sliipptHl,  carrying  45%  copper. 

Orb-bodt. 

The  outcrop  is  stated  to  be  of  siliceous  ironstone.  The  pit  is 
on  a  formation,  2  ft.  6  in.  in  width,  carryinr*  bunches  of  red  oxide  and 
native  copper  adjacent  to  the  ironstone. 


MOUNT   CUTHBEBT  OBOUP. 

Eight  leases  are  in  force  here,  the  total  ar(>€t  being  194  acres. 
Tliey  extend  along  the  eastern  side  of  a  north  anu  south  trending 
range,  in  a  belt  of  schist,  which  at  the  Kalkadoon  has  a  width  of  5  clu 
This  belt  requires  thorough  examination,  and  might  in  many  parts 
1)0  tested  by  adits,  especially  to  the  north  of  the  leases. 

The  Kalkadoon  workings  are  on  a  distinct  zone  to  those  on  the 
Mount  Cuthbert  proper,  which  runs  several  chains  to  the  east  of  the 
former,  there  forming  a  low  crop  in  one  place  at  least.  There  is  some 
justification  for  believing  that  the  two  belts  are  opposite  legs  of  a 
sharp  anticline. 

To  the  east  of  the  Mount  Cuthbert  group  there  is  a  great  develop- 
ment of  crystalline  metamorphics,  with  belts  of  porphyry,  similar 
to  the  rock  so  cliaracteristic  of  the  Dobbyn  group. 

No  work  has  been  done  on  M.L'**  .582,  113,  and  179,  which  are 
consetjuently  omitted. 


^ 
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Konnt  Catiilwrt  (HX.  107). 

Mgr.,  Power. 

LoGATioK,  Etc, 

The  Mount  Cuthbart  lease  Uee  in  the  valley  of  one  of  the  head 

branches  of  the  Sis-mile  Cre^,  19  miles  aouth-west  of  Coolullah  H.S., 


and  63  miles  north-west  from  Goncurry.  A  dray  track  oounecting  with 
the  main  Camooweal  road  at  the  Cabbage-tree  mail  change  has  now 
Iteeu  open  for  some  time. 

The  area  ib  30  ac. 

Devbi.opmbkt.  * 

An  old  hole  (a),  10  ft.  deep,  lies  near  the  eastern  side,  10  ch.  from 
the  south-eastern  owner;  and,  ^  ch.  to  the  wesfr-south-weet,  there  is 
a  trench  (fi),  10  ft,  long  and  i  ft.  deep. 

The  main  cuttingt  (f),  2^  ch.  north-north- west  of  this,  has  a  total 
length  of  196  ft.,  the  first  section,  10  ft.  deep,  being  62  ft.  long  and 

*  From  iho  miMuVjjer'B  reports,  published  in  tlie  PreHS  prior  to  -"Jth  Novemlier,  it  ih 
latmt  that  the  new  or  iimin  xhaft  has  been  Kunk  to  a  depth  of  178  ft.  in  niineniliMKi 
schist,  and  that  300  gall,  ot  water  per  day  at  106  fr.  d.pth  increiised  to  2,000  gall,  ptr 
day  At  14B  ft.  depth.  Further  a  crowout  running  68  ft.  east  from  the  whip  shaft  at 
~*M  80-ft.  level  proves  (he  following  sections  ;— Eastern  or  hanging  wall;  9  ft.  ore;  4  ft. 
-'--■"  "'-    ""  " '■        -'-     '"    ire ;  6lt.  rook  ;  6  in.  .nfl  ;  .5  f  t. 


;  1  ft.  0 


■B  ;  2  ft.  rock ;  3  f t.  oi 


ft.  c 


1  ft.  S  in.  rook  ;  i 


t  Opened  b;  the  Chilli^oe  Optiun  Co.  7  years  ago. 
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running  eawt-north-eaRt  and  west -south- west,  while  the  remainder,  5  ft. 
deep,  runs  east  and  we«t.  Two  holes  have  been  sunk  in  the  eastern 
anil,  one  (d)  near  the  end  being  7  ft.  deep,  the  other,  26  ft.  to  the 
\ve«t,  being  5  ft.  deep. 

Tlie  new  whip  sliaft,  which  is  20  ft.  north-north-west  erf  the 
hole  (^/),  was  85  ft.  deep  (^Titer  level?)  when  inspected,  and  cross- 
cuts had  be  in  o])ened  for  40  ft.  to  the  east,  at  the  40-ft.  level,  and 
for  40  ft.  eJi«t-north-east  and  west-south-west  at  the  80-ft.  level. 

Kight  men  were  working  here  on  contract,  but,  unfortunately, 
the  manager  had  business  wliicli  prevented  his  being  present  at  the 
tinio  of  niv  visit. 

Output. 

15  toiiM  at  gnujH,  20  .. 

*^       »»        »»  fl  ^V/c» 

()(t<»»MT,  llKMi     ...     8*  „    shipied. 
*  PoMHiblv  from  the  KHlkHdiMni. 

Okb-bodibs. 

1'ho  main  costean  exposes  ferruginous  chloritic  schists,  dipping 
S0°  to  the  ea«t-Kouth-eiist,  in  which  can  be  seen  10  main  bodies  of 
gossany  ore  from  G  in.  to  G  ft.  thick,  besides  which  small  bunches  and 
leaders  of  ore  are  found  in  the  schists  in  five  places  over  widths 
of  from  5  ft.  to  12  ft.,  while  in  one  place  slate  is  stained  and  carries 
bunches  of  ore  over  a  width  of  36  ft.  (See  Section.)  The  exposed 
ore  at  first  glance  might  be  thought  to  l>e  rich  in  copper,  owing  to  a 
thin  surface  film  of  malachite  produced  by  leaching  and  evaporation. 
No  ore  that  could  be  considered  payable,  under  present  conditions,  was 
seen  in  the  trench,  though  part  of  the  8  tons  of  tile-ore  and  malachite 
(40%  coi>per)  at  graw<  is  siiid  to  luive  come  from  the  trench,  as  well  as 
15  tons  of  15%  carbfvnate  ore,  with  limonite,  tile-ore,  and  chalcopyrite. 

A  glance  at  the  section  shows  that  the  ore-bodies  fall  into  four 
groups  (2,  :5  and  6;  12,  U  and  16;  18,  20  and  22;  and  26,  27,  28  and 
29),  wich  of  which  would  have  to  l)e  worked  separately,  although  the 
workings  might  be  connected  to  a  central  shaft.  The  ore-bodiee  are 
confonnable,  on  the  whole,  with  the  bedding  planes  of  the  schist 
countiy,  and  there  is  no  immediate  probability  of  their  uniting  beneatli 
the  surface.  Tliey  are  very  irregular  in  fonn,  and  are  to  be  expected 
to  cut  out  without  warning,  while  others  may  appear,  perhaps,  at 
greater  dei)th.  Of  thosso  visible  in  the  cut  the  eastern — ^numbered  2 
on  the  figiu*e — gives  mcwt  promise  of  pennanence. 

Tliat  marked  6  has  been  worked  in  a  20-ft.  shaft  to  the  north, 
some  ore  from  which  was  shipped. 

That  numbered  8  seems  to  be  giving  way  to  schist  in  the  pothole. 
but  the  main  shaft  proved  its  permanence  to  80  ft.  depth.  The  body 
marked  14  opens  out  to  4  ft.  width  on  the  northern  side  of  the 
trench,  where  it  consists'  of  siliceous  limonite,  with  cuprite  and  a  little 
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native  copper,  and  also  bunches  of  tile-ore  and  malaohito-stained 
kaolinised  schist — the  whole  probably  averaging  10%  copper.  In 
the  western  part  of  the  bed  of  slate  marked  24  cupriferous  bauds, 
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Section  exposed   In  southern  side  of  Main  Trench 

MOUNT  CUTHBERT 
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18  in.  wide,  are  separated  by  banen  rock.  In  the  band  of  slate 
marked  20  copper,  as  malachite,  amounts  to  5%.  There  are  15  tons 
of  20%  ore  at  grass  from  this  costean. 

The  presence  of  much  copper-bearing  limonite  is  evidence  of 
the  former  existence  of  fairly  dense  chalcopyrite,  during  the  oxidation 
of  which  much  copper  would  be  leached  downwards.  Prospecting 
])y  sinking  on  one  of  the  ore-bodies  and  cross-cutting  to  test  the 
others  was  therefore  justifiable. 

Some  good  ore  was  secured  in  sinking  the  main  shaft,  presumably 
from  the  band  marked  16  in  the  section,  the  40-ft.  level  crosscut 
beinir  in  12  and  14.     The  crosscuts  in  the  80-ft.  level  were  examined 
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under  difficulties,  owing  to  the  inanager^B  absence,  to  the  fact  that 
tlie  contractors  were  at  work  in  it,  and  that  the  walls  are  plastered 
with  mud.  At  the  shaft  bottom  the  bluish  schists  are  slightly  copper 
stained  (surface  band  16);  15  ft.  west  of  the  shaft  is  a  G-in.  copper- 
bearing  vein  (one  of  the  18,  20,  22  group),  and  then  barren  schists; 
but  6  ft.  eaat  of  the  sliaft  is  a  5-ft.  band  (12,  14  group)  of  rich  car- 
})onate  ore  (30%?  oopi>er),  beyond  which,  however,  there  are  only 
leaders,  witli,  however,  some  black  oxide  or  secondary  sulphide  (No.  8 
iu  section)  towards  the  face.  About  8  tons  of  40%  ore  at  grass  is 
reported  to  liave  come  partly  from  the  main  shaft  and  partly  from  the 
long  c(x$tean. 

An  interesting  exposure  of  copper-stained  gossan  is  to  be  seen  in 
the  old  shaft  («)  to  tlie  south-east  of  the  above.  The  gossan  varies 
from  3  ft.  to  7  ft.  in  thickness,  and  has  irregularly  replaced  schist. 
It  contains  10%  quartz  and  10%  schist,  the  remainder  being  dense 
and  cellular  limonite.  Very  little  copper  is  showing,  but  it  may  be 
depended  on  to  come  in  towards  water  level.  On  the  surface  the 
goss^m  seems  to  pinch  out  within  10  ft.  to  the  south  and  wifhin  15  ft 
to  the  north,  but  the  body  should  be  prospected,  a«  considerable 
enlargement  may  take  place  in  depth  (as  at  Cobar,  where  the  country 
is  very  similar  to  this). 

In  the  trench  (6)  only  kaolinised  schist  with  thin  quartz  veins 
can  be  seen,  but  between  the  trench  and  the  shaft  there  is  a  crop  of 
gossan. 

Mount  Cathbert  North  (M.L.  108). 
Location,  Etc. 

• 

This  adjoins  M.L.  107  on  the  north. 
Its  area  is  20  ac. 
There  are  no  workings. 

Orb-bodies. 
No  ore-bodies  were  seen  here,  beyond  a  crop  of  quartz  in  the  aich 
of  the  anticline  between  the  Mount  Cuthbert  and  Ealkadoon  workings. 
The  Mount  Cuthbert  belt  should  continue  tlirough  the  south-eastern 
corner  of  this  lease. 

Mount  Cuthbert  No.  1  North  (M.L.  381). 

Location,  Etc. 
This  adjoins  M.L.  108  on  the  north. 


Its  are&  is  iO  ac.,  includes  forfeited  M.LV  70  and  lOi)— llio  old 
Kalkadoon  and  Kalkadoon  No.  1  North. 
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Scale  of  Cha  ns 

o                      s 

Dbvblopmbnt.* 
_The  old  Kalkadoon  wM-kings  are  at  tlie  northern  end  of  the  old 
lease.  At  3  ch.  from  the  north-eastern  corner  there  is  a,  shaft  (a), 
15  ft,  deep.  Then,  15  ft.  to  the  south  is  the  underlie  windlass  shaft 
(A),  50  ft.  (')  deep  and  now  inaccessible,  from  which  a  trench,  5  ft. 
deep,  runs  12  ft.  to  the  north.  A  further  50  ft.  south  of  that  is 
another  inaccessible  shait  (c),  60  ft.  ())  deep,  north  and  south  of  which 
ground  seems  to  have  been  stoped  out.  Again,  40  ft.  beyond  is  a 
30-ft.  shaft  (d),  with  levels  south  for  20  ft.,  at  12  ft.  from  the  surface, 
and  north  for  20  ft.,  at  15  ft.  from  the  surface.  At  15  ft.  further 
south  is  a  trench  (e),  12  ft.  long  and  5  ft.  deep;  and  12  ft.  to  the 

*  The  managers'  reports  publinlie'i  in  the  PrcsA  prior  to  5th  Noveinl>er,  1907, 
show  that  the  No.  1  shuit  at  50  ft.  from  tlie  surface  exposed  16  in.  of  nuwsive  glance, 
and  at  61  ft.  12  in.  to  18  in.  of  the  Bame  ore.  No.  2  shaft  at  85  ft.  below  the  ourfnce 
■bowed  18  in.  of  2-'i%  ore,  and  at  100  fi.  6  in.  of  20%  ore.  The  anuthem  drive  from 
this  shaft  at  t  he  7"  ft.  level  proved  3  ft.  of  hieh-grada  ore  at  52  ft.  from  the  shaft, 
8  ft  of  15%  to  30%  ore  and  2  ft.  of  40%  ore  at  95  ft.,  18  in.  of  25%  ore  at  85  ft.,  and 
6  ft.  of  26%  ore  at  108  ft.  from  the  shaft.  In  the  western  croasciil  43  ft.  south  of  the 
shaft  on  the  same  level  10  It,  to  11  ft.  of  10%  ore  was  proved.  The  northern  drive  wan 
in  only  7  ft.  on  4  ft.  of  gossan  formation.  The  firsis  at  grass  at  the  beginning  of 
August  amounted  to  S^i  tons,  and  the  seconds  to  over  100  tonp. 
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south  again  is  a  10-ft.  pothole  (f).  No  one  wa«  on  the  ground  at  the 
time  of  visit,  and  much  difficulty  was  experienced  in  approaching  the 
shafts,  of  which  only  one  or  two  of  the  shallower  ones  could  be 
descended. 

Output. 

1904     24      Urns  Hhipptxl  (Kiilkad(x)n). 

1905    217     tons  shipped  (Mount  Cuthliert). 

190«>     1781^  tons  sl»ipped. 

200     t-ons  l«pj^fl  on  the  g^)und,  Iwlieved  to  average  40%  Cfopiwr.* 

Ore-bodies. 

I'he  ore-bodies  occur  as  a  succession  of  over-lapping  lenses  in  a 
formation  striking  north  5°  east  and  dipping  steeply  to  the  west. 
The  ore  bagged  is  reported  to  have  been  mostly  glance  and  cuprite. 

In  the  northern  shaft  («)  there  is  only  2  ft.  of  schist  formation  at 
the  sui-face,  and  that  appears  to  be  pinching  at  the  bottom. 

The  underlie  shaft  (6)  shows  little  because  of  the  timbering.  It 
dips  5  in  1  to  the  we«t.  Only  about  5  tons  of  seconds  (gossan  and 
stained  country)  carry injjf  5%  copper  ai'e  at  grass. 

The  shaft  (c)  also  underlies,  and  is  flatter  towards  the  bottom. 
Tliere  is  probably  3%  copper  in  the  tip  at  this  shaft.  The  8  tons  of 
ore,  at  gra^s  ready  for  sorting,  consists  of  a  mixture  of  gossan  and 
malachite,  Ihnonite,  with  disseminated  cuprite  and  quartz  (original 
and  drusy  in  cavities),  chalcopyrite,  pyrite  (mosaic  in  limonite),  and 
glance,  the  last,  which  is  to  be  Separated,  carrying  35%  copper. 

In  the  shaft  (d)  beautiful,  soft,  foliated  schist  can  be  seen.  The 
ore  raised  from  the  bottom  of  the  shaft  is  an  intimate  mixture  of 
chalcocite,  malachite,  and  tile-ore.  Most  of  that  at  the  brace  is  quartz- 
bearing  limonite  and  cuprite  (with  crystalline  malachite  in  cracks), 
cementing  angular  quartz.  A  little  quartz  also  occurs  in  drusy  form 
iu  cavities. 

In  the  cut  10  ft.  from  tlie  shaft  (d)  the  Jode  (malachite  bearing) 
has  pinched  to  9  in.,  and  the  average  in  the  shaft  itself  is  6  in.  In 
the  southern  level  of  the  shaft  there  is  a  formation,  6  to  12  in.  thick, 
in  which  siliceous  and  ferruginous  ores  occur,  in  over-lapping  lenti- 
cular bunches,  not  more  than  6  in.  thick.  The  country  rock  is  dark 
chloritic  schist,  nmch  slickensided  internally,  and  altered  east 
of  the  lode  to  yellow  clay.  At  the  shaft  bottom,  south  end, 
a  2-ft.  bunch  of  chalcopyi-ite-glance  ore  is  exposed,  but,  at 
the  north  end,  the  body  has  given  place  to  iron  and  copper  stains 


*  Reason  given  that  stacked  at  shaft  is  that  it  was  now  too  late  to  carry  to 
Normaiitiin,  and  that  it  wats  imposKible  to  secure  camels. 
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over  a  width  of  18  in.  of  quartz-veined  schist.  The  chlorite 
schist  here  is  slickensided  internally,  west  of  the  lode,  for  2  ft.  as 
above,  but  the  eastern  country  is  more  gritty  and  lees  altered,  though 
copper-stained  for  12  in.  from  the  lode.  This  shaft  should  be  con- 
tinued, as  there  is  a  possibility  of  a  large  ore-body  being  struck 
here.  The  ore  at  the  brace  is  very  siliceous,  being  really  a  quartz 
breccia,  cemented  by  limonite,  with  secondary  silica  in  cavities  and 
with  strong  stains  of  manganese  dioxide,  xis  well  as  malachite  and 
chrysocolla ;  there  is  also  some  greenrstained  kaolinised  schist.  Much 
10%  ore  could  be  culled  from  the  tip,  and  40  tons  is  bagged  at  grass, 
the  "  seconds"  (quaitz-bearing  limonite)  amounting  to  25  tons,  probably 
carrying  10%  copper. 

Only  a  few  inches  of  ore  are  showing  at  the  northern  end  of  the 
trench  (c),  but  there  is  12  in.  at  the  southern  end.  The  ore  here 
includes  small  angular  quartz  fragments  cemented  by  quartz-bearing 
limonite  (some  of  it  stained  by  chrysocolla)  and  with  malachite  in 
open  spaces. 

The  shaft  (f)  is  being  sunk  alongside  6  to  18  in.  siliceous 
limonite,  in  malachito-stained  kaolin. 

The  siliceous  gossan,  containing  some  copper,  widens  out  south 

of  the  last  hole,  being  20  ft.  across  ^  ch.  distant  from  it,  where  it 

unites  with  or  runs  for  a  chain  alongside  an  18-ft.  blow  of  silicified 

limonite  or  yellow  jasper.       The  boulders,  over   a  further   width   of 

20  ft.  east  of  the  blow,  have  probably  fallen  from  the  crop. 

The  large  blow,  which  is  distinctly  banded  and  contains  white 
quartz,  crops  for  ^  ch.  to  the  north-north-west  of  the  junction. 

Mount  Cathbert  1  South  (MX.  257). 
Location,  Etc. 

This  adjoins  M.L.  113  on  the  south. 

Its  area  is  20  ac. 

The  workings  comprise  a  35-ft.  shaft  (a),  in  about  the  centre  of 
the  lease,  and  now  inaccessible;  a  trench  (b),  IJ  ch.  to  the  north;  and 
trenches  and  holes  to  the  south.  This  work  was  done  by  tributors 
during  1905. 

Output. 

■10  tons,  yielding  20  to  35%  copper. 

Ore-bodibs. 

A  siliceous  limonite  crop  runs  south  from  the  northern  trench  to 
the  main  shaft,  in  which  3  ft.  of  gossan  can  be  seen  going  down  verti- 
cally. The  oro  now  at  grass,  amounting  to  J  ton,  consists  of  siliceous 
gossan,  with  chalcopyrite  altering  into  glance — copper  5% — but 
some  40  tons  are  said  to  have  been  shipped  for  yields  of  from  20%  to 
35%  copper. 

w 
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A  6-in.  siliceous  gossan  leader  on  an  east  and  west  joint  has 
been  trenched  for  2  ch.  from  tlie  shaft,  and  lead  to  the  disooveiy  of  a 
small  bunch  of  ore. 

Tho  ore-body  Keems  to  have  pitched  to  the  south  at  the  shaft, 
for  it  was  not  found  in  the  Kouthem  trenches  and  holes. 

Mount  Cnthbert  No.  2  South  (MX.  396). 

Location,  Etc. 

Adjoining  M.L.  257  on  the  south. 

Its  ajrea  is  20  ac. 

The  one  shaft,  25  ft.  deep,  near  the  northern  boundary,  was  sunk 
early  in  1906. 

Okb-bodt. 

The  sliaft  is  sunk  in  kaoliniscd  schist,  with  abundant  sintery 
niHgnesite  and  scattered  masses  of  ore,  consisting  of  kaolinised  schist 
with  quartz,  'Union ite,  malachite,  and  chrysocoUa,  exhibiting  small 
quantities  of  the  original  pyrite.  The  copper  content  of  the  3  tons 
at  grass  probably  does  not  exceed  5%. 
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CIDOLULLAH. 

The  CooluUah  district  includeB  those  holdings  to  the  west  of  the 
station  of  that  name,  on  the  Leichhardt  River,  lying  north  of  the 
Leichhardt  River  groups.  These  mines  are  all  included  within  the 
catchment  areas  of  Copper  Mine  and  St.  Paul's  Creeks,  a  region  of  old 
land  forms,  approaching  the  peneplain  stage. 

WARWICK  CASTLE  GROUP. 

The  group  lies  about  3  miles  south-west  of  Von  Bremen's  camp, 
on  the  head  waters  of  St.  Paul's  Creek,  69  miles  north-west  of  Clon- 
curry. 

The  ore-bodies  are  overlapping  lenses  of  quartzite  on  a  north- 
north-west  line,  and  traceable  for  IJ  mile  from  the  Castle  to  St. 
Paul's  Creek.  Beyond  the  creek  the  crops  trend  northwards,  and  run 
H  mile  to  the  west  of  Von  Bremen's  Camp.  The  quartzite  is  broken 
and  the  schists  are  crushed  in  a  similar  manner  to  those  at  Duck 
Creek. 

The  timber  is  as  usual  thin  and  stunted  box  and  bloodwood. 

The  Warwick  Castle  No.  1  North  (M.L.  645),  No.  2  North  (M.L. 
646),  No.  3  North  (M.L.  643),  and  the  Evelyn  (M.L.  644)  are  here 
omitted  as  not  vet  worked. 

Warwick  Castle  (M.L.  314). 
Location,  Etc. 

The  Warwick  Castle  is  at  the  head  of  St.  Paul's  Creek,  6  miles 
north-north-west  from  Mount  Cuthbert,  and  12  miles  south-west  from 
the  Dobbyn. 

Its  area  is  20  ac. 

There  were  no  workings  at  the  time  of  my  visit. 

Orb-body. 

The  main  crop  is  formed  of  green-stained,  quartz-veined,  schistose 
quartzite,  a  chain  in  length,  12  ft.  in  width  and  rising  20  ft.  above 
the  general  slope  of  the  ridge.  The  quartzite  can  be  traced  for  10  ch. 
south-south-east  of  the  main  "castle"  and  for  5  ch.  to  the  north-north- 
west, where  it  forms  a  second  but  smaller  blow.  It  is  granular  in 
parts,  but  much  of  it  has  the  appearance  of  crystalline  quartz.  It  has 
in  some  places  been  shattered  and  crushed  and  is  then  ferruginous,  and 
on  the  whole  is  similar  to  the  Tharsis  and  Chinaman  crops  at  Duck 
Creek.  No  payable  ore  is  in  sight,  but  one  or  two  small  bunches  of 
cellular  malachite-bearing  tile-ore  were  seen.  It  is  therefore  unlikely 
that,  if  sunk  upon,  the  ore  will  average  over  5%  copper  even  after  the 
rejection  of  50%  quartz.  The  country  is  schistose  slate,  with  quartz 
lenses  plentifidly  developed  near  the  quartzite. 
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Kenilworth  (Extended  ^.C.        ? ; . 

LocATiox,  Etc. 

Tlie  Kenilworth  is  i  mile  north-east  from  M.L.  314.  and  about 
10  ch.  east  of  the  Warwick  Castle  lina 

This  is  four  men's  ground — taken  up  as  a  block  on  the  Warwick 
Castle  line,  for  which  there  is  no  present  justification. 

One  pothole  has  been  sunk. 

Ork-bodt. 

In  the  pothole  there  is  6  in.  to  2  ft.  of  quartz  and  gossan  with 
some  chalcopyrite,  altering  to  glance,  and  also  malachite  but  very 
siliceous.    This  is  probably  a  bunch  less  than  a  chain  in  length. 

The  country  rock  is  slaty  schist. 

Louisa  (M.L.  643). 

Location,  Etc. 

The  Louisa  is  on  the  northern  side  of  the  head  of  St.  Paul's 
Creek,  1^  mile  from  the  Warv^-ick  Castle. 

Its  area  is  10  ac. 

Only  surface  scratching  has  yet  been  done,  the  ground  having 
been  just  pegged  out. 

ORE-BODIEa. 

Small  patches  of  gossany  ore  are  scattered  over  the  surface  with 
earthy  calcareous  sinter  and  quartz,  the  country  rock  being  ferru- 
ginous schist. 

Evelyn  (M.L.  644). 

Location,  Etc. 

The  Evelyn  is  on  the  southern  side  of  the  head  of  St.  Paul's  Creek, 
1 J  mile  north  of  the  Warwick  Castle. 

Its  area  is  20  ac. 

No  work  has  been  done  and  the  ground  was  not  inspected  by  me. 

VON  BREMEN'S  GROUP. 

This  group  is  in  the  vicinity  of  Von  Bremen's  and  Harems  camps, 
at  the  head  of  St.  Paul's  Creek,  about  70  miles  north-west  of  Clon- 
curry. 

Most  of  the  mines  are  of  no  economic  importance,  but  several  of 
them  offer  interesting  geological  studies.^ 

Mount  Stanley  No.  1  South  (M.L.  606),  Emerald  (M.C.  357)  and 
Emerald  No.  2  South  (M.C.  367),  Mount  Cherry  No.  1  North  (M.C. 
363)  are  not  worthy  of  separate  mention. 
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Isabella  (H.C.  360). 
Location,  Etc. 
The  Isabella,  originally  P.A.  257,  is  {  mile  wCBt-of  Von  I 
camp  on  St.  Paul's  Creek,  71  miles  nortli-we8t-by-north  of  Cloncurry. 
Its  area  is  600  ft.   x  350  ft. 

Dhvblopubnt. 
The  workings  conaiat  of,  on  the  western  lode,  a  trench  (a),  I  ch. 
from  the  northern  boundary,  a  main  shaft  (b),  io  ft.  deep,  a  chain  to 


the  south,  and  a  cut  (c),  a  chain  further  south  :  on  the  eastern  lode  a 
cut  (d),  60  ft.  long  >;  10  to  12  ft.  deep,  1  ch.  east  of  the  cut  (c),  and 
a  shaft  (r),  25  ft.  deep,  15  ft.  to  the  south. 

OCTPHT. 
14  tiHis  shipped    W  to  aij% 


Oab-bodies. 

The  two  ore-bodies,  worked  on  this  claiin,  were  most  likely 
formed  in  shear-zones  bj-  uprising  solutions.  They  are  parallel,  one 
chain  apart,  and  dip  towards  ons  another  at  steep  angles. 

In  the  northern  trench,  on  the  western  lode,  2  ft.  3  iu.  gossany 
carbonate  ore,  with  at  least  10%  copper,  is  exposed  in  the 
northern  end,  but  tliere  is  only  [omiation  at  the  south  end.  The  cap 
of  the  lode,  iivernging  ft  in.  in  thickness,  has,  however,  been  traced 
southwards  to  the  iimiu  shaft. 

The  main  shaft  sliows  no  defined  lode,  but  an  internally  alicken- 
sided  schist  formation,  dipping  1  in  3  to  the  east,  and  similar  to  thoae 
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at  Duck  Creek,  in  which  lie  bodies  of  ore.  The  chloritic  schist 
country  is  greatly  crushed  near  the  formation,  and  all  faces  are 
brightly  slickensided.  This  is  indicative  of  extensive  shearing,  and 
there  is  consequently  considerable  promise  of  the  ore  formation  being 
permanent. 

Most  of  the  ore  consists  of  chalcopyrite,  altering  throughout  into 
linionite  and  glance,  with  some  patches  of  ferruginous  tile-ore  and  a 
little  malachite,  llie  4  tons  of  ore  at  grass,  secured  from  the  last  15 
ft.  of  sinking,  may  be  expected  to  yield  40%  copper.  The  eeUular 
nature  of  some  of  the  surface  ore  signifies  that  nt  water-level  chal^ 
copyrite  is  to  be  expected. 

Sinking  is,  therefore,  to  be  continued,  and  further  prospecting 
should  be  carried  out  by  cross-cutting. 

In  the  southern  cut  (r)  the  schist,  t>ver  a  width  of  li  ft.,  is 
slightly  cupriferous  and  2  cwt.  of  siliceouK  linionite,  carrying  10% 
copper,  has  been  paddocked. 

The  cut  ((I),  on  the  eastern  lode,  shows  that  the  ore  is  in  the 
form  of  a  succession  of  lenses,  up  to  12  in.  thick,  dipping  1  in  6  to  the 
west,  llie  ore  shipped,  2i  tons,  yielded  26%  copper;  and  the 
Sh  tons  (chalcopyrite  and  limonite  with  interlacing  malachite)  lying 
at  grass,  probably  carries  30%  copper. 

The  eastern  shaft  (c)  is  also  sunk  in  a  schist  formation,  the  width 
of  the  shaft,  with  bunches  of  quartz  and  poor  ore.  The  formation  can 
be  traced  for  a  chain  to  the  south. 

The  immediate  country  rock  is  a  crushed  chloritic  schist,  but  to 
the  south-east  is  basic  igneous,  highly  metamorphosed  but  not 
schistose. 

Isabella  North  United  (M.C.  290). 

Location,  P^tc. 

This  adjoins  M.C.  360  on  the  north. 

Its  area  is  600  ft.   x   360  ft. 

One  10  ft.  hole  and  a  trench  are  3  ch.  north  of  the  southern 
boundary,  and  besides  there  is  u  cut  on  the  southern  boundary. 

Output. 

3  tons  shipixKl,  25%  e<)]>|)er. 

Orb-body. 

The  hole  is  on  the  line  of  strike  of  the  western  lode  in  the  Isabella, 
though  the  crop  is  not  continuous.  Shattered  quartz,  cemented  by 
limonite  carrying  chalcopyrite  and  stained  slightly  by  malachite,  was 
found  in  the  hole,  but  no  payable  oi'e  is  to  be  seen. 

The*  cut  on  the  southern  boundary  appears  to  be  on  a  separate 
bunch  lying  to  the  west  of  the  above.  The  ore  raised  from  it  amounted 
to  3  tons. 
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Isabella  No.  4  North  (M.C.  229). 
Location,  Etc. 
This  adjoins  M.C.  290  on  the  north. 
Its  area  is  200  ft.   x  350  ft. 
There  is  one  opencut  25  ft.  long  and  15  ft.  deep. 

Output. 

8  tons  phipped,  32% 
4    ,,    at  gra.s8,  30%  (?) 

Orb-bodt. 

The  opencut  is  on  the  line  of  strike  of  the  eastern  body  found  in 
the  Isabella.  The  crop,  which  extends  due  north  for.  2  ch.  north  of 
the  cut,  is  made  up  chiefly  of  iron-stained  quartz.  The  schist  forma- 
tion, which  in  the  northern  end  of  the  cut  is  9  in.  to  2  ft.  wide,  carries 
bunches  of  quartz,  chalcopyrite,  and  secondary  oxides  and  sulphides, 
stained  by  malachite.  Of  the  ore  raised  3  tons  of  "  firsts"  from  which 
all  quartz  has  been  separated  and  which  is  expected  to  carry  30% 
copper,  remain  at  grass,     llie  "seconds"  at  the  brace  amounting  to 

2  tons  may  carry  20%  copper  with  considerable  silica. 

The  ore-body  is  in  a  belt  of  ferruginous  schist,  in  which  other 
lenticular  bodies  are  to  be  counted  on. 

Mount  Hare  (M.L.  642). 

Location,  Etc. 

Mount  Hare  lies  1^  mile  north-north-west  of  the  Warwick  Castle, 
and  2  miles  west-north-west  of  Bremer's  Camp  on  St.  PauFs  Creek. 

Its  area  is  10  acres. 

No  work  has  yet  been  done,  and  the  lease  was  not  visited. 

Orb-bodi. 

It  is  reported  that  the  crop  consists  of  quartzite,  stained  green 
by  carbonate  of  copper. 

Hare's  Excelsior  (MX.        ?). 
Location,  Etc. 

Hare's  Excelsior  lies  1  mile  south-west  of  his  camp,  on  Hare's 
Creek,  one  of  the  upper  branches  '^f  St.  Paul's  Creek,  about  midway 
between  the  Dobbyn  freeholds  and  Warwick  Castle  leases. 

One  shaft  (a)  8  ft.  deep,  a  pothole  (6)  20  ft.  to  the  west,  and  a 
trench  (c)  30  ft.  to  the  north  of  the  latter  are  all  the  workings.  No 
work  was  going  on  at  time  of  visit,  but  it  was  proposed  shortly  to  let 
a  tribute  to  two  men. 

Orb-bodies. 

The  shaft  was  opened  in  gossany  quartz  at  the  surface,  overlying 

3  ft.  of  sintery  formation,  below  which  is  an  18-in.  vertical  quartz  reef, 
striking  east  and  west.  It  carries,  say,  10%  of  limonite  with  strong 
copper  stains. 
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One  or  two  lumps  of  ore  seen  exhibit  original  chalcopyrite,  in 
proces-s  of  oxidation  into  glance  and  limonite. 

The  country  rock,  a  dark  gritty  slate  striking  north  and  south,  is 
cruNhed  for  6  in.  from  the  lode,  and  contains  quartz  leaders. 

The  pothole  (b)  is  on  the  same  reef,  here  apparently  contracting 
in  depth  and  containing  no  visible  pay  ore,  but  worth  prospecting. 

The  northern  pothole  (c)  may  possibly  be  on  a  faulted  portion  of 
the  same  lode.  It  reveals  only  6  in.  of  quartz,  but  granular  calcite 
occurs  in  the  crop  a  few  feet  to  the  west. 

A  parallel  crop  of  gossany  quartz  occurs  1  ch.  east-south-east  of 
the  main  shaft,  and  the  schists,  2  ch.  beyond,  are  stained  with  copper. 

Generally  dpeaking,  there  is  very  little  to  be  seen  here,  but  some 
work  might  be  carried  out  in  search  of  copper  ore  beneath  the  more 
gossany  crops. 

Mount  Stanley  (M.L.  584). 

Location,  Etc. 

Mount  Stanley  is  2  miles  west-north-west  from  Von  Bremen's 
Camj),  at  the  head  of  St.  Paul's  Creek. 

Its  area  is  20  ac.    Tlie  lease  was  not  visited. 

One  shaft  has  been  sunk  8  ft. 

There  are  reported  to  be  three  lodes.* 

Violet  United  (M.C.  317). 
Location,  Etc. 

The  Violet  United  is  1  mile  south-east  of  Hare's  camp  on  Hare's 
Creek,  one  of  the  upper  branches  of  St.  Paul's  Creek. 

This  is  ten  men's  ground — 2,000  ft.    x   350  ft. 

One  hole,  6  ft.  deep,  is  near  the  north-western  end. 

Okb-bodibs. 

The  ore-bodies  occurring  in  the  sedimentaries  here  may  be  pre- 
sumed to,  at  least,  owe  their  origin  to  the  intrusion  of  the  granite^ 
even  if  the  heavy  metals  did  not  directly  emanate  from  the  solidifying 
magma. 

A  few  blocks,  one  foot  in  diameter,  of  cupriferous,  cellular,  gossan 
were  found  in  the  pothole,  but  nothing  in  the  nature  of  a  lode  can  be 
seen.  The  country  rock  is  highly  altered,  siliceous  slate,  overlying 
and  intruded  by  pink  felspar  granite,  cropping  west  and  south  of  the 
claim. 


*A  sample  of  ore,  consisting  of  iron-  and  copper-  stained  sohi&t  and  quartz, 
taken  from  over  a  width  of  9  ft.  at  the  bottom  of  a  60  ft.  shaft  by  jMr.  W.  A. 
Gordon,  has  been  assayed  for  the  following  result  (Government  Analyst) : — 

Copper =     2-2% 

Gold        =     trace 

Silver      =     1  dwt.  per  ton. 


^ 
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Several  small  masses  of  ore,  of  no  continuation  and  known  to  the 
miners  as  "  squibs/'  occur  in  the  western  part  of  the  claim  and  there 
are  some  leaders  near  the  centre,  on  which  it  is  proposed  to  sink  a 
shaft. 

There  is  nothing  here  to  warrant  further  work. 

Moimt  Brown  (M.L.  652). 
Location,  Etc. 

Mount  Brown  is  1  mile  south-east  of  Hare's  camp,  upper  St.  Paul's 
Creek. 

Its  area  is  5  ac. 

No  work  has  yet  been  done. 

Orb-bodies. 

No  body  has  been  exposed,  though  the  silicified  country,  proved 
cupriferous  in  the  No.  1  North,  continues  through  this  lease.  The 
silicified  and  crushed  quartzites  are  here  30  ft.  wide,  but  contain  only 
stains  of  copper  ore. 

Monnt  Brown  No.  1  North  (M.L.  653). 

Location,  Etc. 

This  adjoins  M.L.  652  on  the  north-north-west  and  the  Violet  on 
the  south-east. 

Its  area  is  5  ac. 

There  are  no  workings. 

Ore-bodies. 

The  ore-bodies  occur  in  a  ferruginous  and  siliceous  belt  of  altered 
sediments,  adjacent  to  an  intrusive  mass  of  granite.  Nothing  payable 
or  even  worth  prospecting  has  yet  been  proved  here,  but  the  occurrence 
is  full  of  significance  geologically. 

A  crop  of  silicified  limo'nite,  30  ft.  long  and  10  ft.  wide,  occurs 
on  the  southern  side  of  the  knoll  of  silicificous  slates  in  the  centre  of 
this  lease.  It  carries  stains  of  copper,  which  metal  may  have  been 
introduced  after  the  intrusion  of  the  granite. 

Mount  Brown  No.  1  South  (M.L.  654). 
Location,  Etc. 
This  adjoins  M.L.  652  on  the  south-south-east. 
Its  area  is  5  ac. 
One  pothole,  2  ft.  deep,  is  near  the  boundary  of  M.L.  652. 

Ore-bodies. 

Blocks  of  limonite,  with  original  chalcopyrite  altering  into  glance 
and  containing  some  tile  ore,  have  been  taken  from  the  pothole,  some 
feet  east  of  the  line  of  strike  of  the  Mount  Brown  siliceous  crop,  but 
no  lode  is  exposed. 


AcroBB  the  (;i'eek  to  tlie  south  is  a  big  blow  of  white  qunrtzite, 
probably  a  continuntion  of  the  Mount  Brown  crop.  This,  it  is 
reported,  can  be  followed  for  geverol  miles  to  the  south. 
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Koimt  Stuart  (M.C.  326). 
Location,  Etc. 
Mount  Stuart  lies  1^  mile  north-eaet  of  Mount  Brown. 
Its  area  ie  600  ft.  x  350  ft. 
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There  is  one  hole,  12  ft.  deep. 

This  claim  is  reported  to  be  in  similar  country  to  that  at  the 
"Violet,  striking  north-west  and  south-east. 

Moimt  Chehnsford  (MX.  637). 
Location,  Etc. 

Mount  Chelmsford  is  to  the  west-aouth-west  of,  and  separated  by 
■one  chain  from,  M.L.  653. 
Its  area  is  5  ac. 
No  work  has  been  done. 

Orb-bodies. 

The  ore-bodies  comprise  blows  of  quartzite,  forming  a  line  parallel 
to  the  Mount  Brown  crop.  The  quartzite  has  been  shattered  in  one  or 
two  places,  and  has  there  been  rendered  cupriferous  to  a  very  slight 
extent.  It  was  at  first  thought  that  these  blows  of  quartzite  indicated 
eruptive  after  effects  of  the  cooling  granitic  magma,  but  the  discovery 
of  a  few  patches  of  schist  in  connection  with  them  proves  conclusively 
that  they  are  older  than  the  igneous  rock,  which  has  been  able  to 
almost  completely  absorb  the  comparatively  basic  schists,  leaving  the 
quartzites  untouched.  The  small  quantities  of  copper  ores,  in  schist 
and  quartzite,  may,  however,  have  been  given  off  pneumatically  from 
the  granite. 

The  blows  of  pink  quartzite  are  several  feet  thick,  but  contain 
copper  ore  in  only  one  or  two  places,  where  shattered.  At  the  northern 
end  of  the  lease  there  is  a  small  area  of  dark,  schistose,  somewhat 
siliceous,  slaty  rock,  an  inclusion  of  the  sedimentaries  in  granite.  A 
littlfe  copper  occurs  in  the  more  schistose  parts,  the  quartz,  gossan, 
and  crushed  rock,  on  the  north-western  boundary  of  the  lease,  averag- 
ing between  3  ft.  and  6  ft.  This  is  the  only  part  of  the  crop  worth 
trenching  even. 

Mount  Chelmsford  No.  1  South  (M.C.  294). 

Location,  Etc. 

This  adjoins  M.L.  637  on  the  south-east. 
Its  area  is  400  ft.   x   350  ft. 
There  are  no  workings. 

Ork-bodibs. 

Blows  of  pink  quartzite  occur  here  in  granite,  but  very  little 
copper  ore  can  be  seen,  and  that  only  where  the  quartzite  is  shattered. 

Emerald  No.  1  South  (M.C.  358). 
Location,  Etc. 
The  Emerald  claims  have  been  taken  up  on  a  line  parallel  to  the 
Mount  Chelmsford  and  J  mile  to  the  south-west. 

The  area  of  the  No.  1  South  is  600  ft.   x  350  ft. 

A  pothole  4:  ft.  deep  is  on  the  south-eastern  boundary. 
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Qrb-bodibs. 

Tlie  ore-bodies  in  the  Emerald  claims  occur  both  in  schiBt  and 
p7*aiiitc.  Tliey  would  a])pear  to  have  been  formed  in  the  schist,  and 
now  (Kcur  partly  in  the  pranite,  owinp:  to  the  absorption  of  the  original 
country  rock  by  the  molten  intrusive  magma,  aa  at  Mount  Chelmsford. 
They  are  of  little  economic  value,  but  of  considerable  geological 
interest. 

In  the  northern  pf)rti()n  of  the  No.  1  South  quartz  occurs  in  ft 
scluHt  l)elt  a  chain  wide,  presumably  near  the  4iase  of  a  trough,  for 
there  iw  jjfranite  on  both  siden. 

At  tho  southern  end  of  the  claim  quartz  and  gossan,  3  ft.  wide, 
dips  S0°  westwards  in  <rranitc\  into  which  pass  numerous  leadens  and 
droppers  from  the  lode.  A  few  hundredweight  of  copper  ore  (limonite 
with  clialcopyrite  and  secondary  sulphides)  have  l)een  paddocked. 
Nothing  payable  has  yet  lieen  proved  here,  though  traces  of  lode 
material  have  been  found  over  tlio  whole  lenjrth  of  the  three  claims. 


Monnt  Cherry  (M.C.  362). 
I-iocATiox,  Ii>rc. 
Mount  Cherry  is  6  ch.  south-west  of  the  P^merald. 
Its  area  is  600  ft.    x    .'^HO  ft. 
One  pothole  has  been  sunk  l\  ft.  in  the  centre  of  the  claim. 

OllE-BODIES. 

The  ore,  of  which  only  a.  few  hundredweight  have  been  paddocked, 
occurs  in  schistose  nK'k.  included  in  granite.  Nothing  payable  has  yet 
been  found  here. 

The  gianite  area,  to  the  east  of  tho  Mount  Clierry  claims,  contains 
many  appjirent  **  segregation"  patches,  which  are  really  partly  digested 
inclusions  of  the  more  ba.sic  sedimentaries  taken  up  by  the  fluid  magma. 


CRUSADER  GROUP. 

The  Crusader  freeholds  are  located  on  the  Coolullali  run,  east  of 
Coppermine  Creek  and  7  miles  westerly  from  Coolullali  head  station. 
They  have  lately  been  resurveyed  and  remarked,  but  at  the  time  of  my 
visit  the  boundaries  were  not  known  and  my  inspection  was  therefore 
cairied  out  under  some  uncertaintv. 

Sever4il  leases  juid  claims  have  been  taken  up  in  the  vicinity,  and 
one,  the  Carpentaria  (M.L.  566)  formerly  the  Northerner,  is  within  a 
few  miles  of  Coolullah  head  station. 

The  Crusader  ore-bodies  occur  in  a  belt  of  schist  and  crushed 
quartzite,  striking  north-north-west. 
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From  any  eminence  a  number  of  quartzite  crops  can  be  seen  in 
this  locality,  most  of  tlie  ridges  being,  in  fact,  due  to  theiu.  Their 
divergence  in  strike  is  particularly  noticeable  and  this  irregularity  is 
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probably  due  to  contortion  of  the  strata  and  does  not  indicate  that 
the  quartzites  make  the  sites  of  fissures. 

Literature. 

(2)  Mr.  Jack  reported  thus  : 

A  mile  further,  the  CrtLsader  Copper  Lode  (12  miles  from  Walsh's  camp) 
stands  up  boldly  above  the  surrounding  country.  Its  matrix  is  quartz,  which 
can  be  seen  from  a  distance  to  be  stained  green  with  copper  ore.  The  lode  runs 
north  40  degrees  west  and  is  about  50  feet  wide.  On  the  surface  and  sides  are 
large  masses  of  copper  ore  and  gossan.  I  broke  out  some  fair  samples  of  red 
oxide,  malachite,  and  grey  ore.  The  ore  is  more  intimately  mixed  with  silica 
than  is  usual  in  this  district.  A  cutting  has  been  driven  into  the  N.E.  side  of  the 
lode  for  a  distance  of  about  15  feet.  Besides  copper  ore,  the  cutting  shows  a 
large  quantity  of  specular  iron  in  a  matrix  of  pale  green  talc.  The  association, 
in  the  same  lode,  of  copper  ore  and  ironstone,  is  suggestive,  considering  the 
number  of  enormous  outcrops  of  ironstone  which  occur  in  the  district. 

(7)  Mr.  Rutherford  says  of  the  Crusader : 

The  freehold  includes  the  northern  end  of  a  prominent  quartzite  range,  which 
runs  in  a  north  and  south  direction  over  a  large  extent  of  country.  The  quartzite 
is  iron-stained  and  associated  with  quartz,  and  shows  patches  stained  green  with 
copper  salts.  A  cutting  25'  into  the  west  side  of  the  hill  shows  talc  schist 
impregnated  with  iron  and  associated  with  copper  carbonate.  Some  good  bits  of 
red  oxide  can  be  picked  out  of  the  mullock  heap  on  the  surface,  but  no  body  of 
ore  could  be  seen  in  the  trench  and  the  stained  ground  could  not  be  traced  on 
the  surface  farther  than  a  few  feet.  Following  the  quartzite  to  the  north,  across 
a  small  creek,  about  100  yards,  a  second  trench  shows  iron-stained  slate,  showing 
a  few  copper  stains.    Beyond  this  the  quartzite  continues  hard  and  barren. 
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Crusader  (M.F.  2549). 

Location,  E>rc. 

This  freehold  is  located  at  the  head  of  Crusader  Creek^  a  branch 
of  Soda  Creek,  which  eiiiptiee  into  Coppermine  Creek,  a  tri]i).utaiy  of 
the  Leichhardt  River. 

Tlie  area  of  the  block  is  40  acres  approximately.  It  was  taken 
up  under  the  old  1874  Mining  Act  as  a  mineral  selection,  and  became 
freehold  by  the  observance  of  the  conditions. 

Development. 

The  northern  cut  is  on  the  crest  of  the  ridge,  just  on  the  boundaiy 
of  M.F.  2550.  It  is  18  ft.  long,  and  in  the  north-eastern  end  there  is  a 
potliole  8  ft.  deep. 

Tlie  southern  cut,  on  the  iioi'th-eastem  side  of  tlie  ridge,  9  ch. 
80uth-c4ust  of  the  north-western  corner,  is  20  ft.  long,  and  at  the  south- 
western end  is  8  ft.  deep. 

OWE-BODIES. 

Barren  (^uartzite  forms  the  greater  part  of  the  crop  in  the  south 
of  M.F.  2549,  but  in  the  north-western  part  of  the  block  the  quartzite 
gives  out  to  a  great  extent,  and  the  schist-s  there  are  impregnated  and 
stained  over  considerable  widths  by  malachite. 

The  northern  cut  expoises  only  silicified  country  veined  with 
linionite,  and  the  hillock  to  the  north-north-west  is  built  of  crushed 
quartzite,  iron-stained  in  places.  A  thin  vein  of  carbonate  ore  has 
lately  been  brought  to  light  in  shallow  potholes  just  to  the  south  of 
the  trench. 

Two  chains  south-east  of  the  northern  cut  the  schistose  country 
has  been  replaced,  over  a  width  of  4  ft.  and  a  length  of  30  ft.,  by 
graimhir  ha}matite  aiid  niagnetito,  carrying  malachite  in  the  intersticea 
between  crystals.  A  little  siliceous  limonite  also  occurs  he^^e,  but  the 
crop  is,  on  the  whole,  very  disappointing  from  a  copper  standpoint. 
The  crushed  schists,  just  to  tlie  south  of  the  haematite  lens,  are  stained 
by  malachite  over  a  width  of  20  ft.,  but  the  copper  present  on  the 
whole  is  little  more  than  a.  trace. 

In  the  gully,  lialf  a  chain  beyond  the  last,  fairly  rich  malachite 
ore  occurs  in  schist,  over  a  width  of  6  ft. — the  average  contents  being 
jjerhaps  5%.     This  should  l>e  opened  up  by  trenching. 

South  of  the  gully  the  iron-stained  schists  continue  for  2  chains, 
where  they  have  suffered  crushing  to  some  extent,  and  form  a  blow 
about  70  ft.  wide  painted  profusely  with  surface  carbonate  and  in  the 
more  crushed  pai'ts  containing  some  bunches  of  medium  grade  (10%)' 
ore. 

Tlie  main  southern  cut  is  one  chain  beyond,  on  the  north-eastern 
side  of  the  crop,  here  35  ft.  wide  and  consisting  of  ferruginous  schista 
with  bunches  of  copper  ore — dipping  4  in  1  to  the  north-east.     The 
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cut  proves  the  schists  to  have  been  alnioet  completely  sericitised,  witlt 
the  development  of  plumose  aggregates  of  sericite  plates.  Crystallised 
and  granular  haematite  and  magnetite  (botli  strongly  magnetic),  intro- 
duced subsequently  to  the  sericitisation  of  the  rock,  are  very  abundant 
and  cellular  limonite  casts  of  ori^nal  pyrite  are  also  plentiful.  Tho 
whole  face  of  the  cut  is  stained  green,  but  only  on  the  exterior,  and 
there  are  a  few  bimches  of  fair  grade  (20%)  earthy  carbonate.  My 
sample  (38/B),  taken  from  16  ft.  width  on  the  south-eastern  side  of 
the  cut,  was  examined  at  leisure,  and  found  to  consist  of  completely 
decomposed  schist,  stained  a  faint  green  by  silicate  and  carbonate  of 
copper.  Some  of  the  schist  is  cellular  and  iron-stained,  owing  to 
leaching  out  of  pyrite.  Only  one  small  fragment  of  rich  malachite  and 
glance  ore  was  included,  and  this  showed  a  little  native  copper.     The 

following  is  the  result  of  analysis  (Government  Analyst)  :  — 

Gold        ...        ...        ...         =     nil 

Silver      =     nil 

Copper =    5*3% 

The  ore  from  the  cut  was  stacked  alongside  it,  but  the  heap  has 
evidently  been  picked  over,  and  only  the  poorer  material,  amoimting 
to  3  tons,  now  remains.  Crystalline  radiating  malachite  occurs  here- 
in plumose  sericite  (?),  and  the  ore  contains  10%  copper  and  50% 
iron. 

About  2  ch.  south  of  this  trench  the  crop  is  formed  of  a  breccia 
ol  quartz,  cemented  by  silicij&ed  limonite,  the  whole  gradually  passing 
first  into  cellular  gossany  quartz  and  then  into  pink  quartzite,  within 
5  ch.  of  the  cut.  It  would  be  worth  while  opening  an  adit  on  the 
north-eastern  side  of  the  gossany  quartz  crop  and  40  ft.  below  the  cap. 

Some  small  cupriferous  areas  were  noticed  2  ch.  south-west  of  this 
portion  of  the  main  crop — the  copper  occurring  as  silicate  and  car- 
bonate encrusting  the  sides  of  cracks  in  the  siliceous  slate  country. 

Cmsader  (M.F.  2550). 
Location,  Etc. 
This  adjoins  M.F.  2549  on  the  north-western  comer. 
Its  area  is  40  ac. 

OUB-BODIBS. 

Little  copper  was  seen  on  the  northern  freehold  though  the  crushed 
quartzites  traverse  it  as  a  bold  ridge  and  continue  for  nearly  a  mile. 

Tlie  cupriferous  country  exposed  in  the  northern  trench  on 
M.F.  2549  must  at  least  enter  this.  However,  only  a  few  chains  to 
the  north-west,  crushed  quartzites  occupy  the  whole  of  the  ridge,  and 
preclude  any  likelihood  of  extensive  ore-bodies  being  found  on  it. 

Moimt  Leonard  (M.L.  563). 
Location,  Etc. 

Mount  Leonard  is  J  mile  west  of  M.F.  2549. 

Its  area  is  20  ao. 

No  work  haa  been  done. 
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Orb-bodt. 

There  is  here  a  north-and-south  striking  band  oi  quartzite,  2  ft. 
to  10  ft.  in  width.  It  is  generally  iron-stained,  and  in  parts  haa  the 
•tmcture  of  a  crush  zone. 

Orphan  (M.L.  667). 

Location,  l^io. 

The  Orphan  is  one  mile  due  east  of  Alchin's  Camp,  which  is  a  mile 
east  of  the  Dobbyn  freehold. 

Its  urea  is  10  acres. 

One  pothole  has  been  sunk  at  the  end  of  the  ridge  in  the  southern 
part  of  the  lease. 

0UK-B0UIE:4. 

In  present  state  of  development  it  is  impossible  to  generalise  as 
to  the  nature  of  the  ore-body,  beyond  stating  tliat  the  crop  is  similar 
to  the  Chinaman,  and  may  be  part  (A  a  crush-zone.  In  about  the 
centre  of  the  lease  there  is  a  north-north-west  striking  quartzite  crop 
of  the  Chinaman  type,  but  rather  more  g0($sany  than  the  original  at 
l^uck  Creek.  The  width  is  12  ft.  and  the  total  length  of  crop  is  6i 
chains,  of  which  IJ  ch.  at  the  northern  end  is  very  goassmj  and  worth 
testing  for  low  gi'ade  copper  ores.  The  more  barren  part  of  the  crop 
forms  a  low  ridge,  beyond  which  gossan  and  quartz  rubble  on  the 
surface  have  induced  prospecting,  with  the  result  that  a  i  ton  bunch 
of  ore  was  located  in  a  shallow  hole.  Tlie  ore,  as  bagged,  consists  of 
rather  impure  malachite  with  a  little  glance,  the  copper  amounting  to 
betweon  20  and  25%.  It  could  however  be  picked  nmch  cleanei'  than 
this,  with  little  trouble.  Tlie  seconds  at  gras*  arc  very  high  in  silica 
but  should  yield  5%  copper. 

Tlie  count r}'  rock  is  schist  and  the  altered  porphyry  so  charao- 
teristic  of  this  district. 

Three  Jacks  (^M.C.        ). 
Location,  Etc. 
The  Three  Jacks  claim  is  ^  mile  south  of  M.F.  2550. 
It  includes  3  men's  ground,  350  ft.    x    600  ft. 

The  workings  comprise  a  shaft  10  ft.  deep  and  a  hole  2  ch.  to 
the  north-east. 

Output. 

1906        ...        3.^  tons  bagged,  containing  2.5  '.  c<»iiper. 

OkK'BODT. 

There  is  no  defined  lode,  the  ore  occurring  as  bunches,  uji  to  12  in. 
thick,  in  chloritic  schist.  The  bunches,  however,  are  connected  by  a 
vertical  2  in.  formation,  running  east  35°  north.  The  ore  from  here 
and  adjacent  patches  has  been  bagged  and  amounts  to  3i  tons — 
25%  copper  expected. 
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Flower  (M.€.        ?). 

Location,  Etc. 

The  Flower  is  1  mile  south-soiith-west  of  the  Crusader. 

The  trench  opened  is  20  ft.  long,  6  ft.  wide,  and  up  to  12  ft. 
deep — and  is  now  partly  filled  in. 

Orb-bodt. 

The  crop  is  composed  of  quartzite,  dipping  1  in  10  vertical  to  the 
north  25°  east.  In  the  trench  18  in.  of  gossany  quartz  is  visible.  Of 
the  ore  raised  1  ton  has  been  bagged,  and  1  ton  lies  unpicked  at  the 
surface.  The  latter  is  chiefly  granular  limonite,  with  only  stains  of 
carbonates  on  the  joints,  and  containing  not  much  more  than  2% 
copper.  The  bagged  ore  is  much  richer  in  malachite  (as  acicular 
crystals  in  tile-ore)  the  copper  reaching  20%,  but  it  is  very  siliceous. 

Porphyry  occurs  in  the  vicinity. 

I 

Clinker  (X.L.  666). 

Location,  Etc. 

The  Clinker  lies  J  mile  south  of  M.F.  2550. 

Its  area  is  20  ac. 

There  is  one  trench,  6  ft.  long. 

Orb-bodibs. 

This  lease  is  traversed  in  a  direction  east  10°  south  by  a  crop  of 
quartzite,  showing  bunches  of  fairly  rich  carbonates  in  places. 

In  the  trench  there  is  2  ft.  of  quartz-bearing  limonite  on  the  foot- 
wall  adjacent  to  4  ft.  barren  white  quartz.  The  gossan  extends  on 
the  surface,  for  a  distance  of  IJ  ch.,  and  may  be  confidently  expected 
to  carry  bunches  of  carbonates  beneath  the  surface. 

Other  quartzite  crops  in  this  vicinity  are  not  parallel  to  the  above, 
and  their  divergence  is  to  be  explained  by  folding  of  the  strata  in 
which  they  occur. 

Monnt  Sparklet  (M.L.  564). 

Location,  Etc. 

Mount  Sparklet  is  |  mile  south-east  of  M.F.  2550. 

Its  area  is  29  ac. 

No  work  has  been  done  here. 

Orb-bodies. 

The  main  quartzite  crops  lie  on  a  line  striking  east  10°  north. 
They  are  from  ^  to  1  ch.  in  length  and  separated  by  blanks  of  from 
J  to  1  ch.,  in  which  no  crop  is  to  be  seen.    The  separate  crops  are  up 
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to  8  ft.  in  width,  and  some  of  them  stand  10  ft.  above  the  ground,  the 
rather  ferruginous  over  widths  of  2  ft.,  and,  where  crushed  or  HchiBtose, 
general  effect  being  that  of  a  ruined  wall.     The  quartiite  is  in  parts 


Fig.  2i. — (jv.ihtzitb  cropw,  mouxt  hi'akklet. 


contains  bunches  of  carbonate — the  largest  10  ft.  long  and  2  ft.  wide. 
It  is  tlius  similar  to  the  Chinaninn,  though  more  ferruginous,  and 
would  appear  to  be  due  to  concentration  of  original  silica  along  crush- 
zones,  formed  during  the  folding  of  the  strata. 

The  quartnite  resembles  that  at  tlie  Chinaman  in  having  at  in- 
tervals a  schistose  structure,  where  it  is  rather  more  ferruginous. 
Bunches — the  largest  10  ft.  long  and  2  ft.  wide — of  siliceous  carbonate 
ore,  say  10%  copper,  occur  in  the  crushed  or  schistose  portions. 

A  smaller  parallel  crop  lies  5  ch.  south  of  the  above,  and  contains 
rich  patches  of  ore  a  few  pounds  in  weight. 

A  big  crop  of  quartzite  striking  north-west  and  south-east  is  to  be 
seen  in  the  north-eastern  corner  of  tlie  lease. 


DOBBTN  QROUP. 

The  Dobbyn  freeholds  lie  'i},  miles  west-north-west  from  the 
Moimt  Crusader  freeholds,  and  the  group  includes,  besides  the  two 
old  freeholds,  several  leases  and  claims  in  their  vicinity.  Of  these 
the  Circe  (M.C.  t)  and  Dobbyn  2  North  (M.L.  6i6)  were  untested 
when  visited  and  are  not  described  below. 
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The  country  rock  in  the  immediate  yicinity  of  the  ore-bodies  is 
quartzite  and  schist,  but  a  considerable  development  of  schistose 
porjihyry  was  noticed  in  the  northern  part  of  M.F.  2551. 

Insufficient  work  has  been  done  on  the  ore  bodies  for  it  to  be 
definitely  decided  as  to  what  their  nature  is. 
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Literature. 

(2)  Mr.  Jack's  visit  was  a  hurried  one,  but  he  was  able  to  note 
that  "the  lode  is  about  15  ft.  wide  and  shows  a  promising  gossan  of 
green  carbonate  of  copper  mixed  up  with  quartz." 

(7)  Mr.  Rutherford's  account  of  the  Dobbyn  is  as  follows : — 

The  surface  shows  small  "blows"  of  iron-stained  quartz  and  quartzite,  some 
of  which  are  copper- stained.  An  irregular  hole  20'  across  and  10'  deep  shows 
siliceous  schist  stained  with  carbonato.  Mr.  Henry  informs  me  that  he  sent  away 
10  tons  of  rich  ore  picked  up  as  loose  boulders  from  the  surface.  I  could  see  no 
indications  of  ore  on  this  property,  and  consider  it  of  little  value. 
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Dobbyn  (M.F.  2561). 

Location,  Etc. 

This  is  the  northern  of  the  two  leases.  It  lies  a  inile  west  of 
Copper-mine  Creek,  at  a  point  10  miles  above  the  Leichhardt  River. 

Tlie  block  is  20  ch.  square  and  contains  40  ac. 

The  work  done  consists  of  several  old  trenches,  located  at  intervals 
of  a  few  chains  along  the  outcrop.  Near  the  northern  boundary 
miners,  in  ignorance  of  the  ground  being  freehold,  lately  sunk  a  hole 
8  ft.  (a). 

Ore-bodies. 

The  new  hole  (a)  on  the  northern  boundary  has  been  sunk  on 
iron-stained  and  gossany  ^quartz.  About  6  tons  of  very  siliceous 
malachite-bearing  limonite  is  still  at  grass.  This  may  carry  15% 
copper. 

Southwards  there  is  no  crop  to  speak  of,  the  ore  presumably 
occurring  as  bunches  in  a  crush  zone  whose  general  trend  is  indicated 
by  the  fragments  of  gossan  and  quartz  on  the  surface.  Little  can 
now  be  seen  in  the  shallow  trenches  opened  many  years  ago  to  prove 
the  lode. 

Dobbyn  (M.P.  2562). 

Location,  Etc. 

This  adjoins  M.F.  2552  on  the  south. 
Its  area  is  40  acres. 

The  main  cut,  only  5  ch.  from  the  southern  boundary,  is  20  ft. 
long  and  up  to  8  ft.  deep.    A  smaller  trench  lies  3  ch.  to  the  north. 

Orb-bodibs. 

The  main  trench  was  opened  in  a  gossany  crop,  and  exposes  the 
following  section : 

On  the  west  is  schist  country; 

Adjoining  it  is  5  ft.  gossan ; 

Then  5  ft.  ferruginous  country,*  slightly  stained  with  copper ; 

Then  5  ft.  very  gossany  country; 

Then  2  ft.  6  in.  iron-stained  country; 

Then  2  ft.  6  in.  ferruginous  and  copper- stained  country; 

And  on  the  east  is  barren  schist. 

There  are  about  20  tons  of  siliceous  gossany  ore  at  grass  con- 
taining perhaps  a  little  over  5%  copper  cliiefly  as  malachite. 

The  little  knoll  to  the  north  of  the  main  cut  is  formed  of  gossany 
quartz  with  bunches  of  fair  quality  ore. 


I 


*  On  the  opposite  (the  southern)  side  of  the  cut  tliis  zone  is  4  ft.  wi^e  and 
c<Misists  of  limonite,    quartz,  etc.,  with  scattered  patches  of  glance-limonite  ore. 
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Dobbyn  No.  1  South  (MX.  662). 

Mgr.,  Sweeney. 

Location,  Etc. 
This  adjoins  M.F.  2552  on  the  south. 
Its  area  is  10  acres. 
A  few  potholes  have  been  opened. 

Ore-bodies. 
The  ore-bodies  are  bunches,  up  to  15  in.  wide,  in  schist,  dipping 
very  steeply  to  the  eai?t.     These  are  located  on  a  line,  which,  if  con- 
tinued, would  run  about  a  chain  west  of  the  Dobbyn  main  line  of 
workings  and  crops. 

Much  of  the  ore  is  high  grade  glance,  some  of  it  mixed  with  mala- 
chite, and  generally  free  from  quartz.  From  one  pothole  1  ton  of  pure 
glance  was  taken,  and  front  a  cut  3  tons  of  glance-malachite  ore, 
probably  averaging  'iO%  copper,  was  secured. 

Some  dense,  high  grade,  glance  ore  has  been  found  here — free 
from   other   minerals   than   limonite  and   malachite,   the  former  as 

minute  specks  evenly  distributed  through  the  mass,  the  latter  as  very 
thin  veinlete.  In  addition  a  few  grains  of  chalcopyrite,  yet  unoxidised, 
can  be  seen.  Another  quality  of  ore  is  the  cavernous  amorphous 
malachite,  in  the  less  open  portions  of  which  some  glance  occurs,  indi- 
cating that  the  malachite  has  been  produced  from  its  oxidation. 

Dobbyn  No.  1  North  (M.L.  679). 
Location,  Etc. 
This  adjoins  M.F.  2551  on  the  north. 
It«  area  is  10  acres. 
The  one  pothole,  5  ft.  deep,  is  2  ch.  from  the  southern  boundary. 

Orb-bodt. 

Tlie  pothole  has  been  opened  in  the  ferruginous  quartz,  repre- 
senting the  continuation  of  the  Dobbyn  crop,  which  is  traceable  for 
J  ch.  to  the  north.  It  exposes  3  ft.  width  of  quartz,  with  malachite 
pinching  to  18  in.  at  the  bottom,  owing  to  the  eastern  wall  dipping 
westwai'ds,  while  the  western  wall  is  nearly  vertical.  The  ore  is  very 
siliceous,  but  also  contains  nmch  iron,  and  rich  bunches  of  ore  will 
probably  be  found  if  sinking  and  driving  are  carried  out. 

Tlie  immediate  country  rock  is  schist,  but  schistose  porphyry 
forms  considerable  crops  in  the  vicinity. 

Bauhinia  (M.C.  347). 

Location,  Etc 

The  Bauhinia  lies  about  ^  mile  north  of  the  No.  1  Dobbyn. 
Two  men's  ground,  350  ft.   x   400  ft.,  is  here  included. 
One  hole,  3  ft.  deep,  has  been  opened. 
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Orb-bodt. 

The  crop  is  quartz,  striking  nearly  north-east.  From  the  hole, 
which  waa  full  of  water  at  time  of  visit,  7  bags  (6  cwt.)  of  are  have 
been  taken.  Tliis  consists  of  linionite  with  disseminations  and  veins 
of  malacliite,  a  fair  amount  of  gi'anular  quartz,  some  glance,  and  traces 
of  the  original  chalcopyrite.     It  may  be  expected  to  yield  25%  copper. 

The  only  rock  crops  in  the  vicinity  are  of  porphyry. 

Widow  (M.C.        ). 
Location,  E3tc. 

The  Widow  is  on  the  western  bank  of  Soda  Creek,  2  miles  east  of 
the  Dobbyn  freeholds. 

It  is  one  man's  ground — 350  ft.   x   200  ft. 

Tliere  is  one  hole,  5  ft.  deep. 

.  Orb-bodt. 

This  appears  to  be  a.  bunch  of  ore,  not  more  than  10  ft.  in  length 
(east  and  west)  and  18  in.  wide,  for  though  iron-stained  quartz  is  to  be 
seen  on  the  surface,  both  east  and  west  of  the  hole,  the  fragments  have 
been  shed  from  separate  bodies. 

The  copper  ore  of  which  about  20  bags  (|  ton)  have  been  sepa- 
rated consists  of  crystalline  cuprite,  surrounded  by  malachite-bearing 
kaolin. 

Tlie  country  rock,  felspar  porphjry,  is  not  sharply  defined  from 
the  ore-body,  and  is  kaolinised  to  the  north-east  of  the  hole. 


Dobbyn  Lily  (M.C.        ). 

Location,  Etc. 

Tlie  Dobbyn  Lily  is  J  mile  north-east  of  the  north-eastern  comer 
peg  of  M.F.  2551. 

It  includes  2  men's  ground,  which  has  not  been  applied  for. 
One  6  ft.  hole  has  been  sunk. 

Orb-bodihs. 
Lumps  of  glance-malachite  ore  are  found  in  lime-veined  schist. 

Elsie  (M.C.         ). 
Mgr.,  Madden. 
Location,  Etc. 
The  Elsie  is  about  2  miles  west  of  the  Crusader  freeholds. 
It  includes  3  men's  ground — 350  ft.   x  600  ft.,  not  applied  for. 
The  two  potholes,  4  ft.  and  3  ft.  deep,  lie  2^  ch.  apart. 


I 
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Ore-bodibs. 

In  the  northern  hole  bunches  of  ore  occur  over  a  width  of  3  ft., 
but,  as  it  had  lately  been  flooded,  the  exposure  was  not  very  distinct. 
About  6  tons  of  ore  have  been  stacked.  This  consists  of  dense 
limonite,  with  disseminated  radiating  malachite  and  granules  of  quartz, 
and  probably  carries  10%  copper,  with  20%  silica.  This  body  is  well 
worth  sinking  on. 

For  J  eh.  to  the  south  30°  east  of  this  hole  the  gossan  has  been 
flilicifled,  but  beyond  tliat  to  the  southern  hole  it  carries  little  silica. 
The  lode  in  the  southern  hole  descends  vertically  and  is  only  12  in. 
wide.  At  the  surface  it  is  cellular,  but  beneath  is  more  dense,  and 
carries  one-third  malachite  and  chrysocolla^  with  say  20%  silica.  This 
also  is  worth  sinking  on,  though  the  crop  can  be  followed  for  only 
6  ft.  further  southwards. 


Nil  Desperandum  (M.C.  343). 

Mgr.,  Wilmot. 

Location,  Etc. 

The  Nil  Desperandum  is  1^  mile  west  of  Coppermine  Creek  and 
1  mile  north  of  the  Dobbyn  freehold. 

Its  area  is  400  ft.  x  350  ft. — two  men's  ground,  previously  held 
as  P.A.  289. 

Four  potholes  have  been  sunk  along  and  adjacent  to  the  line. 

Output. 

2  tons  shipped,  23i%  copper  (Alchin). 
OREi-BODT. 

A  north-and-south  crop  of  goesany  quartz,  with  bunches  of  car- 
bonate and  oxide  of  copper,  occurs  in  schists,  dipping  steeply  to  the 
east.  The  total  length  of  crop  is  3  chains,  and  holes  have  been  sunk 
only  where  copper  showed  on  the  surface,  leaving  the  most  promising — 
the  northern  part — of  the  crop  untouched. 

Wilmot's  (M.C.         ). 

Location,  Etc. 

Wilmot's  is  J  mile  south  of  the  Glenferrie. 
One  shallow  trench  has  been  opened. 

Orb-bodt. 

The  ore  is  quartz,  with  limonite  on  joints,  and  carries  chal- 
copyrite  partly  oxidised  to  limonite  and  glance.  Of  the  copper  ore 
(30%  copper)  about  1  cwt.  has  been  stacked. 
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Glenferrie  (F.A.  SOO) 

Mgr.,  Wilmot. 

Location,  Etc. 

The  Glenferrie  is  near  Old  Man  Greek,  3  miles  south  of  the 
Boundary. 

Its  area  is  10  acres. 

Two  potholes  have  been  opened,  li  oh.  apart. 

Orb-bodt. 

The  work  done  does  not  allow  of  the  size  of  the  CM^body  being 
determined  for  certain,  but  it  is  probably  between  2  and  3  ft.  wide. 
Tlie  northern  portion  of  the  crop  consists  of  quartz,  but  at  the  workings 
it  is  chiefly  calcite. 

At  the  northern  pothole  tliere  are  a  few  hundredweights  of  dense 
earthy  malachite  and  limonite,  and  fibrous  radiating  malachite  ore 
(mammillary  and  stalactitic  in  cavities),  containing  some  quartz,  but 
capable  of  being  hand-picked  up  to  40%.  Further  work  should  be 
done  hera 

At  the  southern  pothole  the  ore  consists  chiefly  of  ferro-calcite 
with  chalcopyrite  and  interstitial  limonite  and  glance.  It  would  be 
difficult  to  concentrate  this  ore  by  hand  above  10  or  15%  copper. 

The  country  rock  just  to  the  east  of  the  lode,  which  strikes  north- 
north-west,  is  the  porphyry,  but  diorite  occurs  on  the  road  a  te/w 
chains  to  the  west. 

Flaneur  (MJi.  655). 

Mgr.,  Alohin. 

Location,  Etc. 

Tlie  Flaneur  lies  3  miles  south-south-west  of  the  Boundary  claim 
and  a  mile  west  of  the  Dobbyn  freehold. 

The  lease,  which  is  10  acres  in  area,  includes  the  old  Fop  and  Cad 
claims. 

Development. 

The  main  shaft  in  the  north-western  portion  of  the  lease  is  30  ft. 
deep.  It  is  proposed  to  open  a  drive  to  the  south-east,  tlie  ore  being 
much  richer  there  than  towards  the  north-west.  Some  40  ft.  to  the 
north-west  is  a  pothole  10  ft.  deep  and  4  ch.  to  the  south-east  is  a 
cutting  (tJie  Cad)  3  ft.  deep.  A  chain  to  the  north-east  of  the  main 
shaft  there  is  a  shallow  trench  on  No.  2  lode,  which  has  also  been 
exjiosed  to  a  de|)th  of  4  ft.,  2i  chains  to  the  north-west. 

Very  little  can  be  seen  in  any  of  the  cuttinprs,  and  most  of  the  ore 
at  grass  has  come  from  the  main  shaft. 

Output. 

8.J  tons  bagged  at  grass,  high  grade. 


i 
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Orb-bodiss. 

Two  distinct  lines  of  crop,  a  chain  apart,  Lave  been  found  on  this 
property.  There  is  no  special  sign  of  permanence  in  these  lodes,  except 
the  fact  that  they  crop  for  several  chains  on  the  surface. 

In  the  shaft,  on  the  south-western  crop,  the  footwall  country  is  a 
basic  crystalline  rock ;  the  wall  itself  is  ill-defined,  but  a  smooth  face 
has  been  found  about  2  ft.  in  from  the  formation,  which  dips  5  in  1  to 
the  north-east,  varies  from  9  in.  to  2  ft.  in  thickness,  and  consists  of 
orushed  country  replaced,  in  some  parts,  by  quartz  and,  in  others,  by 
copper  orea  The  ore  thus  far  has  been  richer  in  the  south-eastern 
end,  the  dense  limonite,  beneath  the  surface  quartz,  having  minutely 
interlacing  veins  of  glance,  witli  some  specks  of  malachite,  while  tile- 
OTO  and  crystalline  malachite  are  appearing  towards  the  bottom. 
Considerable  boulders  of  a  dense  glance — presumably  replaced  limonite 
— ^are  also  found  in  the  fonnation,  stained  on  cracks  by  malachite. 

A  trench  10  ft.  north-west  of  the  main  sliaft  has  been  opened  on 
the  quartz  crop,  and  is  reported  to  have  touched  ore,  but  has  now 
fallen  in. 

The  Cad  cutting,  opened  in  gossany  quartz,  proved  fairly  rich 
oarbonate  ore  beneath. 

The  trench  on  the  No.  2  lode  tapped  some  medium  ore,  warranting 
further  work  on  it. 

On  the  south-western  boundary  there  is  a  long  crop  of  somewhat 
gossany  quartzite,  which  might  be  tested  in  £lie  more  contracted  parts 
by  shallow  holes. 

BULL   CREEK  QROUF. 

The  group  is  named  on  the  map  after  the  Boundary.  Bull  Creek 
is  a  small  affluent  of  Coppermine  Creek,  with  a  general  course  from 
west  to  east. 

Porphyry  outcrops  are  here  as  at  the  Dobbyn,  very  noticeable, 
especially  towards  the  head  of  the  creek. 

The  Boundary  South  (M.L. )  is  left  out,  as  the  holders  failed 

to  locate  ore. 

Boiindary  (M.L.  582). 
Mgr.,  Lloyd. 

Location,  Etc. 

The  Boundary  is  located  on  the  western  boundary  of  the  Coolul- 
lah  run,  in  the  north-western  corner  of  Coolullah  Block  No.  2  West, 
about  4  miles  north  of  the  Dobbyn  freehold.  Bull  Creek,  a  tributary 
of  the  Coppermine,  runs  through  the  northern  part  of  the  lease. 

The  area  of  the  lease  is  20  acres. 
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Dbyblopmbnt. 

The  main  workings  are  at  the  southern  end  of  the  lease.  The 
working  shaft  is  45  ft.  deep,  and  an  air  shaft  (inaccessible),  12  ft.  to 
the  south,  is  35  ft.  deep.  At  the  bottom  of  the  main  shaft,  drives  haye 
been  opened,  north  for  12  ft.  and  south  for  10  ft.  No  stoping  has  been 
done,  but  the  shaft  is  10  ft.  long  and  5  ft.  wide. 


\froirt  a  pothek 


Scsh  K)  Owna  n  an  inch 
S  »o 


ABundant  Quartz  A  Sjffor  on  surface 
•    Sinter  m  Chlortt€  Sc/usf 
from  eVsfu^ 


A  pothole  has  been  sunk  6  ft.,  at  20  ft.  south  of  the  air  shaft. 

Near  the  centre  of  the  lease,  a  shaft  has  been  sunk  33  ft. 
(inaccessible),  and  temporarily  abandoned  because  of  a  sudden  influx 
of  water. 

North  of  Bull  Creek  much  "  coyoting " — ^burrowing  and  shallow 
trenching  in  the  soil — ^has  been  carried  out,  but  in  order  to  locate 
the  lode  or  lodes  it  will  be  necessary  to  put  a  deep  trench  right  across 
the  copper-bearing  ground. 

Output. 

65  tons*  yielded  from  20i%  to  49i% 


ton. 


*The  Talue  per  ton  at  the  mine  being  £15,  when  oopper  stood  at  £92  per 


I 
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Orb-bodibs. 

The  country  rock  is  white,  speckled,  chloritic  schist  (possibly  a 
crushed  diorite),  with  segregated  lenses  of  quartz,  having  a  north- 
north-easterly  trend.  The  cupriferous  portion  of  the  main  ore-body 
makes  little  show  on  the  surface,  but  the  more  siliceous  parts  are  well 
marked. 

In  sinking  the  southern  shafts  boulders  of  rich  ore  were  found 
to  water  level  at  40  ft.  On  the  45-ft.  level  of  the  main  shaft  the 
copper  ore  is  seen  to  occur  in  bunches  in  the  lode,  which  itself  is  very 
irregular  in  width,  the  bulges  being  from  1  to  2  ft.  thick.  The  copper 
ore  at  water  level  (40  ft.)  is  chiefly  glance  and  with  some  cljalcopyrite 
but  small  amounts  of  cuprite  are  found  together  with  native  copper. 
The  gangue  minerals  are  quartz  (gossany  in  the  northern  level)  and 
limonite  (much  of  it  siliceous).  Some  stains  of  malachite  were  noted 
and  also  a  little  chrysocolla. 

The  central  shaft  is  a  chain  to  the  west  of  the  line  of  strike  of 
the  main  lode.  Stains  of  carbonate  and  bunches  of  ore,  with  much 
calcareous  sinter,  were  found  in  sinking  and  the  cap  of  a  lode,  very 
jaspery  in  appearance  but  containing  some  glance,  was  struck  at  the 
bottom  of  the  shaft.  This,  to  judge  by  the  ore  at  the  brace,  is  worthy 
of  further  trial.  The  country  rock  here  has  suffered  considerable 
alteration,  being  both  softened  and  replaced  to  a  large  extent  by 
earthy  oxide  of  iron. 

In  the  northern  part  of  the  lease  scattered  boulders  of  limonite, 
with  glance  and  bunches  of  cuprite,  coated  with  a  thin  film  of  chryso- 
colla, occur  in  the  soil,  with  an  abundance  of  sinter  leached  from  the 
decomposed  basic  country  rock.  Solid  rock  has  not  yet  been  reached, 
:and  the  lode  has  therefore  not,  so  far,  been  located. 

There  would  appear  to  be  several  overlapping  lodes  on  this  lease, 
though  the  work  done  does  not  allow  of  any  very  definite  conclusions 
being  drawn.  The  main  lode  strikes  north-north-east,  but  the  three 
groups  of  workings  lie  on  a  north  and  south  line,  and  there  is  no  sign 
of  cross  faulting. 

Decima  (M.C.  304). 
Location,  Etc. 

The  Decima  lies  on  the  reddish  soil  plain  \  mile  south  (slightly 
west)  of  the  Boundary. 

The  vegetation  consists  almost  entirely  of  stunted  mountain  (or 
desert)  gum  and  spinifex. 
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The  aren,  according  to  the  Warden's  regiBter,  is  400  ft  by  350  ft., 
but  only  half  that  area  appears  to  have  been  pegged  out.  Unfor- 
tunately the  claim,  being  under  exemption,  was  deserted  at  the  time  ot 

my  inspection. 


Dbvblopmknt. 

The  workings  comprise  two  potholes,  (a)  2  ft.  6  in.  and  (6)  5  ft. 
deep,  nt  14  and  16  yds.  from  the  northern  boundary;  a  trench  (e),  18 
ft.  long  and  up  to  7  ft.  deejj,  1 5  yds.  south  of  the  last ;  an  opencut  (d), 
23  ft.  long,  2  ft.  deep  at  the  northern  end,  6  ft.  in  the  middle,  and 
10  ft.  at  the  south;  the  main  shaft  (e)  adjacent  to  the  last,  20  ft.(1> 
deep,  has  a  drive,  10  ft.  in  lengtli,  from  tho  southern  end,  at  12  ft. 
below  the  surface;  a  trench  (f),  16  yds.  south  of  the  shaft,  4  ft.  deep; 
and  H  trench  (t/),  30  yds.  south  ot  the  shaft,  20  ft.  long  and  6  ft.  deep. 

The  main  shaft  should  now  be  continued  to  water-level  in  search 
of  rich  secondary  oi-cs,  which  are  to  be  expected  beneath  all  the  gossan 
crops. 

OoTPtTT. 


OnB-BODIBS. 

Tlie  Decima  ore-body  appears  to  be  on  a  fracture  plane  of  some 
extent  and  though  this  cannot  be  designated  a  true  fissure,  there  is 
hope  ot  some  peDuaneiiee.  ITie  only  rock  cropping  at  the  surface 
■  besides  the  goesiin  is  a  porphyry,  occurring  as  weather-rounded 
boulders,  chiefly  to  the  west  ot  the  lode,  but  the  country  rock  adjacent 
to  the  lode  is  schist. 

The  Decima  outcrop,  which  can  be  followed  through  the  greater 
part  of  tlie  claim,  lies  on  the  eastern  side  of,  and  partly  within,  an 
irregular  belt  of  porphyry,  which  passes  10  ch.  to  the  west  of  the 
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Boundary  workings.  Its  strike  is  due  north  and  south,  and  it  is  nearly 
vertical.  Between  the  main  and  northern  workings  it  is  especially 
noticeable,  consisting  of  up  to  2  ft.  6  in.  of  gossan. 

In  the  northern  pothole  (a)  the  f ootwall,  which  is  well  defined, 
dips  5- in  1  to  the  east.  The  lode  is  pinching  slightly  (from  2  ft.  to 
18  in.),  but  should  be  sunk  on.  About  ^  ton  of  siliceous  carbonate 
'**  seconds,"  of  10%  tenour  lies  at  grass. 

The  exposure  in  the  trench  (b)  is  similar,  except  that  much  decom- 
posed country  is  included  in  the  ore  at  the  north  end  and  that  stains 
of  carbonate  are  visible  on  the  footwall.  Only  1  ton  of  siliceous  car- 
bonate "  seconds"  is  at  grass. 

The  footwall  country,  in  the  main  opencut  (c)  and  in  the  shaft 
(d),  is  seen  to  be  schistose  but  kaolinised,  the  hanging-wall  country  in 
the  shaft  being  chloritic  schist,  broken  by  spurs  of  quartz.  The  lode, 
consisting  of  cupriferous  gossany  ore,  increases  from  18  in.  near  the 
surface  to  2  ft.  in  width  towards  the  shaft  bottom.  It  occurs  on  a 
well-marked  break,  the  footwall  country  further  being  kaolinised 
to  a  greater  extent  than  the  hanging-wall,  which,  however,  is 
rich  in  quartz  veins.  The  exposures  in  the  shaft  and  drive  are 
indicative  of  permanence,  and  the  cupriferous  gossan  of  rich  secondary 
ores,  beneath  whence  sinking  should  be  continued.  Of  the  ore  raised 
280  bags  (12  tons)  lie  stacked  at  the  shaft,  the  seconds — siliceous  car- 
bonate bearing  gossan,  containing  15%  copper — amounting  to  3  tons. 

The  trench  (f)  shows  only  12  in.  of  gossan,  the  footwall  country 
here  being  indurated  adjacent  to  the  lode. 

Water  in  the  trench  (g)  prevents  a  complete  examination,  but 
6  in.  to  18  in.  of  gossan  is  visible  in  the  ends — the  crop  extending  for 
20  ft.  south  of  the  trench.  Only  "  seconds" — cellular  siliceous  gossan, 
with  thin  veins  of  chrysocolla  and  malachite  (3%  copper) — amounting 
to  J  ton,  remain  at  grass. 

Iguana  (M.C.  268). 

Mgr.,  Huddlestone. 
Location,  Etc. 
The  Iguana  lies  J  mile  north  of  the  Boundary. 
It  is  a  mineral  claim  800  ft.  by  350  ft. — four  men's  ground. 

Output. 

Only  2  or  3  tons  of  ore  have  been  shipped — ^yielding  37%  copper, 
but  2  tons  of  ore  lie  bagged  at  the  shaft  ready  for  shipment.  There 
are  a  few  hundredweights  of  rich  glance  "  firsts" — probably  40%  ore — 
at  the  brace,  and  a  few  hundredweights  of  quartz-bearing  limonite  with 
radiating  malachite,  expected  to  carry  10  to  15%  copper. 
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Dmvblopmbnt. 

On  the  southeiii  boundary  is  a  pothole  (a)  4  ft.  deep;  a  chain  to 
the  north  is  a  hole  (&),  10  ft.  deep ;  a  chain  and  a  half  further  north  ift 
another  (c)  of  the  same  depth.  The  main  shaft  (d),  20  ft.  north  of 
the  last,  is  30  ft.  deep.  Two  men  were  at  work  here  at  the  time  of 
my  visit. 


Orb-bodibs. 

Tlie  Iguana  lode  strikes  north  5°  west  (dipping  4  in  1  west- 
wards) and,  if  it  continued  southwards,  would  intersect  Lloyd's  main 
workings.  The  line  of  crop  comprises  small  quartz  Blows,  patches  of 
gossan,  and  ore  scattered  over  the  surface  of  the  ground;  and  it  can 
be  traced  without  difficulty  some  chains  beyond  the  boundaries  of 
the  claim. 

In  the  main  shaft  the  ore  to  a  depth  of  10  ft.  consisted  of  quartz- 
bearing  limonite  containing  malachite,  but  the  ore  now  being  raised 
from  30  ft.  depth  contains  glance  as  well  as  malachite.  The  copper 
ore  occurs  in  ill-defined  bunches,  up  to  2  ft.  in  width,  in  a  formation 
of  internally  si icken sided  and  kaolinised  schist — i  ft.  across  in  places. 
The  hanging-wall,  which  cannot  now  be  seen  in  the  shaft,  is  reported 
to  be  very  smooth,  and  this,  with  the  slickensides  in  the  schist,  in- 
dicates the  formation  to  be  a  shear  zone,  in  which  other  bimches  of 
ore  are  to  ])e  expected  in  depth. 

In  the  pothole  (c)  the  formation  can  be  distinguished  but  no  ore. 

In  the  southernmost  pothole  (a)  there  is  6  in.  to  9  in.  of  siliceous 
ore,  dipping  steeply  west  in  schist  country.  The  ore  is  stained  by 
malachite  and  may  be  expected  to  assay  10%  copper. 

The  pothole  (b)  is  on  a  leader,  at  least  10  ft.  west  of  the  main 
lode.    No  copper  ore  has  been  found  in  it. 
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Cathedral  (MJi.  573). 
Location,  Etc. 

The  Cathedral  lies  1  mile  west  of  the  Boundary. 

Its  area  is  20  ac.  and  the  ground  was  formerly  held  as  the  Peacock 
claim. 

It  was  idle  at  the  time  of  my  visits  to  the  locality,  no  work  having 
been  done  on  it  since  its  conversion  from  a  claim. 

Output. 

1 J  tons  (red  oxide)  yielded  43%  and  35% 

ST.  PAUL'S  GROUP. 

St.  Paul's  Creek  enters  the  Leiohhardt  River  about  half  way 
between  Ooolullah  and  Eamileroi  homesteads,  draining  a  large  area  of 
country  to  the  south-west. 

Little  work  has  been  done  on  any  of  the  crops,  and  no  body  of  any 
importance  has  yet  been  discovered. 

The  Felican  was  not  visited. 

Rosette  (M.L.  638). 
Mgr.,  Steel. 
Location,  Etc. 
The  Rosette  lies  f  mile  east  of  St.  Paul's  Creek  and  4  mile©  north- 
west of  the  Boundary. 

This  is  a  lease  of  10  acres. 

The  main  shaft,  20  ft.  deep,  is  in  the  western  comer  of  the  leas© ; 
two  potholes,  6  ft.  and  5  ft.  deep  and  8  ft.  apart,  lie  a  chain  to  the 
south-east  and  a  small  trench  Las  been  opened  in  the  northern  comer. 

Output. 

6    tons  shipr  ed,  Nov.  '06,  expected  30%  (Mgr.) 
1    „    firsts  yielded  40^/^  (M.O'S) 

,      econds  „       38§%        „ 

Total    7    „    shipped 

Ore-bodies. 
The  little  work  done  here  has  not  shown  anything  of  promise — ^the 
ore  occurring  in  bunches  in  small  formations  of  no  extent  so  far  proved. 

The  main  shaft  has  been  sunk  in  copper-stained,  kaolinised, 
chloritic  schist,  on  a  12  in.  formation,  striking  north  15°  east,  in 
which  bunches  of  ore  are  found.  The  ore  raised — malachite  and 
glance — amounting  to  6  tons  has  been  shipped  and  is  expected  to 
yield  30%. 

The  western  pothole  exposed  a  formation  9  in.  to  12  in.  wide, 
while  the  eastern  pothole  shows  a  separate  formation,  6  in  wide,  from 
which  1^  ton  of  malachite  and  tile-ore,  assaying  42%,  has  been 
bagged. 
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At  tlie  northeni  trench  there  is  a  lenticular  bunch  of  iron-stained 
<iuartz,  in  scliist  country,  prolwibly  less  than  20  ft  long  but  up  to 
10  ft.  wide.  The  quartz  is  glassy  and  shattered,  the  cracks  being  lined 
with  liydrated  iron  oxide,  in  whicli  specks  of  gold  liave  been  detected 
by  the  manager. 

Tlie  copper  ores  (carbonate  and  oxide)  occur  in  a  formation  in 
juxtaposition  to  this.  About  IJ  ton  of  rich  ore  has  been  taken  from 
the  trench. 

Lady  Emma  (M.C.  356). 

Location,  Etc. 

The  Lady  Emma  is  located  2  miles  up  St  Paul's  Creek  from 
HilFs  Camp  and  the  Chance. 

There  is  one  shaft  12  ft.  deep. 

OtJTPUT. 
5  tons  nhipped. 

Orb-bodt. 

It  is  reported  that  the  ore-body,  which  is  of  fair  grade,  is  2  ft. 
wide. 

Chance  (P. A.  283). 

Location,  Etc. 

Tlie  Cliance  lies  4 J  miles  west  of  the  Boundary  and  1  mile  beyond 
St.  Paul's  Creek. 

Its  extent  is  10  ac. 


CHANCE 


o/- 


» Cnntte 
\ 
\ 


Pothole  /O'^ 

OUEEN  BEE 

Scsle  10  Chatns  /o  an  Inch 


r/o^ 


fO 


\ 


353 

Dbvblopmbnt. 

'  The  main  wcwrkings  are  in  the  narthem  comer  of  the  area..  The 
main*  shaft  is  32  ft.  deep  and  ia  now  being  sunk  a  further  10  ft.  ijn 
fleaxch  of  bunches  of  ore.  Separated  from  the  main  shaft  by  only  2  ft. 
is  a  pothole,  10  ft.  deep  on  the  east ;  and  10  ft.  to  the  west  there  is  a 
trench  10  ft.  long,  with  a  hole  10  ft;  deep  at  the  western  end.  A  hole 
has  been  sunk  15  ft.  4  ch.  to  the  we str south-west  fronn  the  last,  and  a 
chain  beyond  to  the  south-west  of  there  is  a  shaft  15  ft.  deep. 

Output. 

2     tons  shipped  by  previous  holders,  43%  and  35%  copper  (Seaton) 
6       ,,     bagged  at  grass,  expect  37%  copper 

3         ,)  fi  n  »>         4"^ 

OltE-BODIES. 

The  amount  of  work  done  on  the  Chance  does  not  warrant  certain 
expression  as  to  whether  there  is  one  or  more  lodes,  though  the  former 
has  been  assumed  to  be  the  ca.se.  The  country  in  the  area  is  a  slaty 
rock,  which,  in  the  northern  workings,  is  seen  to  be  schistose.  The 
occurrence  of  intrusive  granite,  only  10  ch.  distant  from  the  workings, 
is  suggestive  aa  to  origin,  but  there  are  no  pneumatolytic  minerals 
accompanying  the  ores.  Still  the  heat  evolved  by  the  granite  must 
have  aided  solutions  in  dissolving  the  metals  prior  to  precipitation  in 
concentrated  fonn. 

The  rich  ore  has  evidently  been  originally  chalcopyrite,  but  partial 
oxidation  has  taken  place,  through  the  whole  mass,  the  iron  producing 
limonite  and  the  copper  glance.  These  minerals  now  appear  as  a 
liver-coloured  base,  in  which  are  scattered  specks  of  yellow  chalcopyrite. 

At  the  main  shaft  the  strike  is  west-north-west.  It  was  opened  on 
a  2  ft.  formation,  which  widened  to  2  ft.  6  in.  at  20  ft.  below  the 
surfacp,  but  has  pinched  to  12  in.  at  the  bottom.  The  formation, 
which  is  ill-defined,  with  very  irregular  walls,  in  parts  consists  entirely 
of  crushed  country  but  in  others  carries  bunches  of  rich  ore,  some 
gossan,  and  quartz.  Their  scattered  occuiTence,  however,  renders 
exploitation  somewhat  expensive — only  10  tons  of  (37%  to  42%)  ore 
having  been  raised,  of  which  6  tons  bagged  are  still  on  the  ground. 
The  ore  at,  the  brace,  amounting  to  5  cwt.,  consists  of  enriched  chal- 
copyrite and  glance  and  probably  contains  60%  copper. 

The  country  rock  at  the  main  workings  is  schist  the  apparent 
strike  of  which  is  west-north-west,  but  granite  occurs  virithin  10  ch.  to 
the  east. 

Only  a  6  in.  formation  can  be  seen  in  the  trench  west  of  the  shaft, 
but  glance  ore  lies  on  the  surface  a  chain  further  west. 

The  25  ft.  shaft  has  been  sunk,  in  bleached  country,  on  a  very 
ferruginous  forqaation,  2  ft.  wide,  consisting  in  great  part  of  limonite, 

Y 


854 

and  containing  tile-ore  and  ohalcopyrite  in  limonite,  but  remarkably 
free  from  quartz.  The  ore  at  grass  amounts  to  6  tons,  expected  to 
yield  30%  copper.  Sinking  should  be  continued  here  as  the  meet 
promising  place  on  the  area. 

The  south-western  shaft  is  at  the  contact  of  quartz,  which  crops 
on  the  surface  for  over  a  chain,  and  gossan,  latter  about  2  ft.  thick 
and  dipping  steeply  south-east.  The  country  is  slaty  and  the  walls  are 
not  defined.     Three  tons  of  ore  have  been  bagged  from  this  shaft. 


Queen  Bee  (M.C.  278). 

Location,  Ehx3. 

The  Queen  Bee  lies  500  yds.  south-south-east  of  the  Chance,  on  a 
flat  covered  with  mountain  gum  and  spinifex. 

This  is  an  ordinary  claiiii  of  two  men's  ground — 400  ft.  x  350  ft. 

The  main  shaft  which  is  8  ft.  long  and  6  ft.  wide  is  25  ft.  deep> 
and,  2^  ch.  to  the  west-north-west,  there  is  a  hole  10  ft.  deep. 

Output. 

1^  ton  shipped,  carrying  35  to  43%  ore  (Seaton) 

3    tons  just  shipped  1  ^   .^      •  , ,  ««o/ 

^    ,         ,  h  expected  to  yield  20%  copper 

1    ton  at  grass  / 

Ore-bodies. 

Beyond  that  the  claim  is  in  metamorphosed  sediments  in  the 
vicinity  of  granite  and  that  the  oree  occur  in  an  irregular  formation 
little  can  be  said. 

The  ore-bodies  in  the  main  shaft  occur  in  an  irregular  formation, 
perhaps  10  ft.  wide,  making  no  show  on  the  surface.  Attached  to  the 
hanging-wall,  which  strikes  north-west  and  dip  almost  vertically  to  the 
south-west,  is  much  sintery  kaolin,  and  "floors"  (flat  sheets)  of  sinter 
also  occur  in  various  parts  of  the  formation.  The  ore  consista  of 
limonite  and  glance. 

An  indistinct  jointing,  or  bedding,  crosses  the  shaft  almost  at 
right  angles  to  the  formation,  but  the  exposure  is  very  indefinite. 

The  pothole  to  the  west-north-west  is  also  on  a  formation  worth 
prospecting. 

A  ton  of  ore  lying  at  grass  consists  of  limonite  stained  by  car- 
bonate and  containing  a  few  specks  of  the  original  chalcopyrite^  with 
copper  amounting  to  perhaps  5%. 

In  addition  to  this  17  bags  of  45%  glance  ore  are  said  to  have 
been  taken  from  here. 

Copper  is  distributed  throughout  the  mullock  tip,  which  amountt 
to  at  least  100  tons  and  probably  contains  3%  copper. 
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DONALDSON. 

The  minee  north-weet  of  the  Dooialdsan  telegraph  station  were  the 
latest  disooiveries  seen  by  me.  They  are  situated  on  the  eastern  side 
of  the  Dromedary  Range,  which  extends  northwards  for  nearly  30  miles 
from  Coolullah  homestead. 

The  Black  Nobby  (M.L.  684)  was  not  visited,  and  no  particulars 
regarding  it  are  available,  except  that  it  lies  8  or  10  miles  north  of 
the  Eidipse  Group. 

ECLIPSE  QBOUF. 

The  group  is  located  9  milea  west  of  the  Cloncurry-Normanton 
telegraph  line  and  is  68  miles  north-by-west  from  Cloncurry. 

The  surrounding  country  is  low-lying,  being  part  of  a  peneplain, 
approaching  the  base  level  of  the  neighbouring  rolling  downs.  The 
surface  features  much  resemble  thoee  of  the  Duck  Creek  and  other 
wide-bottomed  valleys  in  the  Cloncurry  district. 

The  leases  had  not  been  surveyed  when  they  were  visited  at  the 
end  of  1906,  and  the  men  on  the  ground  were  imable  to  give  me  the 
boundaries  of  the  leases,  consequently  the  particulars  given  below  are 
somewhat  indefinitely  stated. 

Metamorphism  has  been  intense  in  this  district,  but  it  has  taken 
place  without  the  excessive  crushing  and  the  production  of  cupriferous 
quartz-bearing  zones  so  typical  of  the  greater  part  of  the  mineral  field. 
The  country  rocks  noticed  include  quartzite,  hornblende-schist,  felsite, 
pegmatite,  etc.,  and  quartz  lenses  are  not  as  frequent  as  in  most  other 
parts  of  the  field. 

Stunted  bloodwood  is  the  most  abundant  timber,  being  generally 
acoompanled  by  spinifes. 

EcUpse  (M  Ji.  571.) 
Mgr.,  Hillcoat. 
Location,  Etc. 

The  Eclipse  is  situated  12  miles  north-west  of  Donaldson  telegraph 
station  which  is  58^  miles  north-by- west  of  Cloncurry. 

Its  area  is  10  ac. 

Dbvblopmbnt. 

The  workings,  which  are  all  in  a  state  of  oollapse,  begin  4:  eh. 
north-west  of  the  south-eastern  comer  of  the  lease,  with  2  potholes, 
the  eastern  5  ft.  and  the  western  6  ft.  deep,  1  ch.  north  of  which  is  the 
main  shaft,  15  ft.  deep.  A  third  pothole  5  ft.  deep  lies  20  ft.  south- 
west of  the  main  shaft.  The  northern  shaft,  about  15  ft.  deep,  is  3  ch. 
north-north-west  of  the  main  shaft.  At  20  ft.  south-east  of  this  shaft 
there  is  a  trench  8  ft.  long,  6  ft.  wide,  and  4  ft.  deep. 
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and  containing  tile-ore  and  chalcopyrite  in  limonite,  but  remarkabl7 
free  from  quartz.  The  ore  at  grass  amounts  to  6  tons,  expected  to 
yield  30%  copper.  Sinking  shooild  be  continued  here  as  the  meet 
promising  place  on  the  area. 

Tlie  south-western  shaft  is  at  the  contact  of  quartz,  which  crops 
on  the  surface  for  over  a  cliain,  and  gossan,  latter  about  2  ft.  thick 
and  dipping  steeply  south-east.  The  country  is  slaty  and  the  walls  are 
not  defined.     Three  tons  of  ore  have  been  bagged  from  this  shaft. 


Queen  Bee  (1C.C.  278). 

Location,  Ehx3. 

The  Queen  Bee  lies  500  yds.  south-south-east  of  the  Chance,  on  a 
flat  covered  with  mountain  gum  and  spinifex. 

This  is  an  ordinary  claiiu  of  two  men's  ground — 400  ft.  x  350  ft. 

The  main  sliait  which  is  8  ft.  long  and  6  ft.  wide  is  25  ft.  deep  > 
and,  2^  cli.  to  the  west-north-west,  there  is  a  hole  10  ft.  deep. 

Output. 

1^  ton   shipped,  carrying  35  to  43%  ore  (Seaton) 

h  expected  to  yield  20%  copper 
1    ton  at  grass  f 

Ore-bodies. 

Beyond  that  tlie  claim  is  in  metamorphosed  sediments  in  the 
vicinity  of  granite  and  that  the  oree  occur  in  an  irregular  formation 
little  can  be  said. 

The  ore-bodies  in  the  main  shaft  occur  in  an  irregular  formation, 
perhaps  10  ft.  wide,  making  no  show  on  the  surface.  Attached  to  the 
hanging-wall,  which  strikes  north-west  and  dip  almost  vertically  to  the 
south-west,  is  much  sintery  kaolin,  and  "  floors"  (flat  sheets)  of  sinter 
also  occur  in  various  parta  of  the  formation.  The  ore  consists  ol 
limonite  and  glance. 

An  indistinct  jointing,  or  bedding,  crosses  the  shaft  almost  at 
right  angles  to  the  formation,  but  tlie  exposure  is  very  indefinite. 

The  pothole  to  the  west-north-west  is  also  on  a  formation  worth 
prospecting. 

A  ton  of  ore  lying  at  grass  consists  of  limonite  stained  by  car- 
bonate and  containing  a  few  specks  of  the  original  chalcopyrite^  with 
copper  amounting  to  perhaps  5%. 

In  addition  to  this  17  bags  of  45%  glance  ore  are  said  to  have 
been  taken  from  here. 

Copper  is  distributed  throughout  tlie  mullock  tip,  which  amounts 
to  ab  least  100  tons  and  probably  contains  3%  copper. 
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DONALDSON. 

The  minee  north-weet  of  the  Doodaldson  telegraph  station  were  the 
latest  discoveries  seen  by  me.  They  are  situated  on  the  eastern  side 
of  the  Dromedary  Range,  which  extends  northwards  for  nearly  30  miles 
from  Coolullah  homestead. 

The  Blaok  Nobby  (M.L.  684)  was  not  visited,  and  no  particulars 
regarding  it  are  available,  except  that  it  lies  8  or  10  miles  north  of 
the  Eclipse  Group. 

ECLIPSE  QBOUF. 

The  group  is  located  9  miles  west  of  the  Cloncurry-Normanton 
telegraph  line  and  is  68  miles  north-by-west  from  Cloncurry. 

The  surrounding  country  is  low-lying,  being  part  of  a  peneplain, 
approaching  the  base  level  of  the  neighbouring  rolling  downs.  The 
surface  features  much  resemble  those  of  the  Duck  Creek  and  other 
wide-bottomed  valleys  in  the  Cloncurry  district. 

The  leases  had  not  been  surveyed  when  they  were  visited  at  the 
end  of  1906,  and  the  men  on  the  ground  were  unable  to  give  me  the 
boimdaries  of  the  leases,  consequently  the  particulars  given  below  are 
somewhat  indefinitely  stated. 

Metamorphism  has  been  intense  in  this  district,  but  it  has  taken 
place  without  the  excessive  crushing  and  the  production  of  cupriferous 
quartz-bearing  zones  so  typical  of  the  greater  part  of  the  mineral  field. 
The  country  rocks  noticed  include  quartzite,  hornblende-schist,  felsite, 
pegmatite,  etc.,  and  quartz  lenses  are  not  as  frequent  as  in  most  other 
part^  of  the  field. 

Stunted  bloodwood  is  the  mosit  abundant  timber,  being  generally 
accompanied  by  spinifes. 

EcUpse  (MX.  571.) 
Mgr.,  Hillcoat. 
Location,  Etc. 

The  Eclipse  is  situated  12  miles  north-west  of  Donaldson  telegraph 
station  which  is  58^  miles  north-by-west  of  Cloncurry, 

Its  area  is  10  ac. 

Dbvelopmbnt. 

The  workings,  which  are  all  in  a  state  of  collapse,  begin  4:  ch. 
north-west  of  the  south-eastern  comer  of  the  lease,  with  2  potholes^ 
the  eastern  6  ft.  and  the  western  6  ft.  deep,  1  ch.  north  of  which  is  the 
main  shaft,  15  ft.  deep.  A  third  pothole  5  ft.  deep  lies  20  ft.  south- 
west of  the  main  shaft.  The  northern  shaft,  about  15  ft.  deep,  is  3  ch. 
north-north-west  of  the  main  shaft.  At  20  ft.  south-east  of  this  shaft 
there  is  a  trench  8  ft.  long,  6  ft.  wide,  and  4  ft.  deep. 
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Output. 

1006        ...    17  toim  shipped 

20    „     at  grass,  30% 

Ork-bodibs. 

The  country  rocks  here  are  highly  melaiiioi'phoeed,  hornblende 
schist  being  much  in  evidence  in  the  southern  part  of  the  lease. 
Towards  the  north  there  is  also  a  considerable  development  of  grano- 
phyric  and  some  pegmatitic  structure,  in  the  more  siliceous  and 
felspathio  rocks.  Almost  all  the  openings  on  the  lease  appear  to  be 
on  different  ore-bodies. 

The  main  shaft  is  on  an  irregular  north  and  south  striking  bunch 
of  high  grade  liver-coloured  ore  (an  intimate  mixture  of  chalcopyrite, 
tile-ore,  limonite,  and  chalcocite  with  disseminations  and  veinlets  of 
malachite).  The  body  is  3  to  4  ft.  wide  at  the  siuiace  but  at  8  ft. 
below  it  is  from  6  in.  to  3  ft.  wide.  About  10  tons  of  30%  ore  lie  at 
grass.  Tlie  country  adjacent  to  the  ore  is  a  decomposed  rock,  probably 
slate. 

At  the  5  ft.  hole  to  the  south,  which  is  on  the  same  line,  5  tons  of 
30%  ore  have  been  paddocked,  while  at  the  adjacent  hole  there  is  the 
same  quantity  of  35%  ore. 

The  hole  to  the  south-west  of  the  main  shaft  has  produced  1  ton 
of  40%  liver-coloured  ore. 

Go'ssan  can  be  seen  on  the  sui-face  at  the  northern  shaft  but  there 
is  little  sign  of  it  continuing  any  distance,  though  rich  ore  is  showing, 
over  a  width  of  2  ft.,  along  the  whole  length  of  the  adjacent  trench,  and 
another  6  in.  crop  of  fairly  rich  ore  can  be  seen  2  ch.  to  the  south. 
The  country  here  is  a  highly  altered  felspatliic  rock.  In  all  10  tons 
have  been  shipped  from  tl>e  northern  workings  and  there  is  1  ton  of 
30%  oxidised  ore  at  grass. 

Lady  Catherine  (MX.  621). 
Mgr.,  Hillcoat. 
■  Location,  Etc. 
The  Lady  Catherine  adjoins  the  Eclipse  on  the  south. 
Its  area  is  10  ac. 

Orb-bodies. 
No  crops  were  seen  in  this  lease  but  the  soil  is  highly  ferruginous 
and  similar  bodies  of  ore  to  those  found  in  the  Eclipse  are  to  be 
looked  for. 
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Lady  MoUj  (MX.  620). 
Mgr.,  Hillcoat. 
Location,  Etc. 
The  Lady  Molly  adjoins  the  Eclipee  on  the  north. 
Its  area  is  10  ac. 

Only  two  or  three  s-hall Jw  potholes  have  been  opened  on  this  lease 
about  J  mile  north  of  those  on  the  Eclipse. 

Orb-bodibs. 

The  country  rock  here  has  the  appearance  of  highly  altered  sedi- 
mentaries,  in  which  segregation  and  crystallisation  has  taken  place 
with  the  production  of  a  pegniatitic  structure  in  parts.  Small  oro- 
bodies,  18  in.  wide,  have  been  exposed  on  a  north  and  south  line  in 
the  eastern  holes,  but  only  a  couple  of  hundredweights  of  payable  ore 
have  been  saved. 

A  belt  of  quartzites,  lying  1  ch.  to  the  west,  shows  slight  indica- 
tions of  copper  contents,  and  a  small  hole,  in  sintery  red  soil  at  the 
northern  end  of  the  belt,  lias  yielded  a  few  pounds  weight  of  copper 
ore. 

Work  is  therefore  not  to  be  encouraged  here. 

• 

Cosmo  (M.L.  668). 

Mgr.,  Hillcoat. 

Location,  Etc. 
The  Cosmo  adjoins  the  Lady  Molly  on  the  west. 
Its  area  is  10  ac. 

Wanderer  (M.L.  622). 

Mgr.,  Hillcoat. 

Location,  Etc. 
The  Wanderer  lies  J  mile  west  of  the  Cosmo. 
Its  area  is  15  ac. 
One  pothole  5  ft.  deep  has  been  opened. 

Otjtput. 

3  tons  of  ore  raised,  carrying  30%  copper. 

Orb-bodt. 

The  ore  obtained  appears  to  have  been  in  the  form  of  a  small 
bunch.  Cellular  gossan  was  found  on  the  surface  and  underneath  it 
fine-grained  glanceH-malachite-tile-ore,  rich  in  iron  but  free  from  quartz. 

Hornblende  schist  and  an  altered  porphyroidal  rock  occur  in  the 
vicinity.  The  sedimentaries  are  highly  altered  and  pegmatitk 
segregations  are  very  common,  more  especially  on  a  line  running  north- 
east and  south-west  within  a  few  feet  of  the  pothole.  Actinolite  is 
here  a  very  abundant  secondary  mineral. 

Nothing  to  encourage  further  work  was  seen  here. 
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GUNPOWDER  CREEK. 

Gunpowder  Creek  rises  near  Kennedy's  Gap  oo  the  West  Leich- 
hardt  telegraph  line,  and  flows  northwards  to  within  a  feiw  miles  oi 
Mount  Oxide,  when  it  bends  and  runs  east-north-east  to  the  Leichhardt 
River.  The  country  within  its  catchment  is  mostly  mountainous,  and 
uninviting  for  most  purposes. 

CALTON  HILLS  GROUP. 

Only  one  lease  liad  been  token  up  here  at  the  end  of  1906,  to  my 
knowledge. 

Overlander  (M.L.  661). 

Location,  Etc. 

The  Overlander  is  17  miles  down  Gunpowder  Creek  from  Calton 
Hills  homestead,  which  is  81  miles  west-north-west  of  Clonourry. 

Its  area  is  10  ac.     Tlie  lease  was  not  inspected. 

Rich  specimens  of  radiating  malachite  in  quartz  were  shown  me 
by  one  of  the  owners,  who  reported  the  mineral  to  be  plentiful. 

BIG  BEN  GBOIJP. 

This  group  is  to  the  north  and  on  the  opposite  side  of  Gunpowder 
Creek  to  the  Overlander. 

Besides  that  described  below,  there  are  the  Big  Ben  No.  1 
(M.L.  574)  and  Big  Ben  No.  2  (M.L.  575). 

Big  Ben  (M.L.  380). 

Location,  Etc. 

Big  Ben  lies  east  of  Gunpowder  Creek,  21  miles  north-north-west 
of  Calton  HiUs,  and  98  miles  north-west  of  Cloncurry. 

Its  area  is  5  ac. 

Output. 

About  10  tons  of  ore  have  been  shipped. 

EASTEBN  CBEEK  GBOUF. 

Eastern  Creek  is  one  of  the  eastern  tributaries  of  Gunpowder 
Creek,  entering  it  about  15  miles  north  of  Calton  Hills  Station. 

The  Osprey  (M.L.  726)  which  is  located  at  the  head  of  the  creek 
is  the  only  lease  in  the  group. 
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MOUNT  OXIDE. 

Mount  Oxide  is  located  between  Torpedo  Creek  (a  branch  of  Gun- 
powder Creek)  and  Myally  Creek  (a  tributary  of  the  Leichhardt  River). 
It  is  in  the  extreme  north-west  of  the  district  considered  in  this  report. 

MOUNT  OXIDE   aBOIJP. 

Mgr.,  Douglas  Henry. 

Location,  Etc. 

Mount  Oxide  lies  in  about  the  centre  of  the  triangle  formed  by 
joining  Camooweal,  Burketown,  and  Cloncurry.  The  nearest  human 
habitation  at  the  present  time  is  Alsace,  25  miles  down  Gunpowder 
Creek;  its  distance,  in  an  air  line  from  Burketown,  being  123  miles 
and  from  Cloncurry  109  miles. 

The  leases  are  strung  along  a  precipitous  ridge,  near  the  head  of 
-a  branch  of  Torpedo  Creek,  6  miles  above  the  junction  of  the  latter 
with  Gunpowder  Creek,  a  stream  of  some  importance,  entering  the 
Leichhardt  River  between  Kamileroi  and  Lorraine  head  stations. 

A  track  for  vehicles  has  lately  been  made,  via  Myally  Creek,  from 
the  mine  to  Lorraine,  on  the  Cloncurry-Burketown  road  (60  miles), 
"but  horsemen  generally  prefer  the  short  cut  (50  miles)  from  Kamilaroi, 
vid  Alsace.  A  camel  pad  westwards  has  lately  been  opened  down  the 
Thornton  River  to  the  Camooweal-Burketown  road  (55  miles). 

LiTBRATURB. 

(4)  The  following  are  Mr.  Cameron's  statements : 

The  crest  of  the  spur  is  formed  by  a  band  of  bedded  quartzites  which  outcrop 
along  it,  striking  about  south  30  degrees  west,  and  dipping  steeply  to  the  east. 
Underlying  this  quartzite  belt  is  a  bed  of  clay  shales.  The  lode  consists  appa- 
rently of  the  upper  beds  of  these  shales  impregnated  with  fine  quartz  veins  and 
copper  ores.  It  shows  as  a  very  prominent  outcrop  along  the  crest  of  the  hill  for 
a  distance  of  some  10  chains  in  length,  and  is  in  places  40  feet  in  breadth.  An 
average  sample  across  the  southern  end  of  the  outcrop  gave  a  return  of  1*3  per 
•cent,  of  copper,  a  trace  of  gold,  and  9  dwt.  2  gr.  of  silver  per  ton.  Another 
average  sample  taken  from  across  the  lode  about  8  chains  further  north  gave  a 
-return  of  28  per  cent,  of  copper,  a  trace  of  gold,  and  1  oz.  10  dwt.  1  gr.  of  silver 
per  ton.  The  lode  here  is  about  10  feet  in  width,  and  is  more  ferruginous  and 
■quartzy  in  character,  and  continues  so  for  about  2  chains  further  north.  Beyond 
this  it  can  be  traced  for  a  further  distance  of  about  5  chains  by  detached  outcrops 
of  quartz  and  carbonate  ore.  This  lode  will  be  an  expensive  one  to  work  from 
its  inaccessibility,  but  otherwise  it  shows  very  good  prospects.  The  initial  pros- 
pecting could  very  easily  be  done  by  open  cuts  across  the  lode  from  the  western 
side  before  any  more  elaborate  work  was  taken  in  hand. 

(7)  Mr.  Rutherford  concludes: 

The  outcrop  is  made  up  of  a  prominent  ridge  of  beddedi  quartzite  running  in 
a  north  and  south  direction  for  a  distance  of  300  yds.  Underlying  the  quartzite 
is  in  places  a  band  of  shale  which  is  generally  more  stained  with  green  carbonate 
than  the  quartzite  itself.  The  "  stained"  formation  varies  in  thickness  from  a 
few  feet  up  to  40  ft.  in  places.  At  a  place  130  yds.  from  the  extreme  northern 
end  the  formation  is  15  ft.  wide.  Three  feet  of  this  carries  some  good  copper 
ore  for  a  distance  of  17  yds.  This  is  the  only  place  where  any  body  of  ore  can 
be  seen.  It  is  my  opinion  that  a  bulk  assay  right  across  the  formation  in  any 
other  part  would  not  yield  more  than  a  trace  of  copper.' 


HiBTORT. 

Mr.  Henty  was  taken  b]''  blacks  to  Mount  Oxide  about  i 


ago.  He  secured  the  ground  io  1900,  and  [Jaced  it,  on  optio 
hands  of  the  Burketown  Railway  Company,  who  abandoned  it  in  1903. 
Early  in  1905,  Mr.  Henry  again  pegged  out  the  ground  and  placed  hia 
son  in  charge.  On  my  arrival  at  the  mine,  Mr.  Douglas  Henry  had 
four  men  with  him. 


^■^ 


Geological  Sketcn  Plan 

MOUNT  OXIDE  LEASES 


Abba. 
The  leases  are  five  in  number :  The  Mount  Oside  (M.L.  282),  No. 
1  Nortl.  (M.L.  333),  No.  2  North  (M.L.  543),  No.  1  South  (M.t.  350), 
No.  2  South  (M.L.  54i),  and  No.  1  East  (M.L.  I),  and  tiie  area  is  10 
acres  in  all  cases  except  that  of  No.  1  South,  which  is  only  5  aores. 
Tliey  have  not  been  surveyed,  and  the  manf^er  has  no  plan,  that 
published  herewith  having  been  made  by  me  on  the  ground  with  Mr. 
Douglas  Henry's  assistance  in  locating  datum  pegs,  ico. 
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Dbvblopmbnt. 

The  main  workings  are  on  M.L.  282 :  A  30-ft.  shaft,  and  an  open* 
cut,  8  ft.  deep,  8  ft.  wide  and  20  ft.  long,  just  to  the  south-west  of  the- 
shaft.    Three  chains  to  the  north  is  an  abandoned  shaft,  10  ft.  deep. 

In  the  north-western  corner  of  M.L.  350  an  adit,  now  7  ft.  long,, 
has  been  commenced  nearly  100  ft.  below  the  ridge  top. 

In  the  south-western  corner  of  M.L.  544,  a  well  has  been  sunk, 
to  a  depth  of  70  ft.  in  purple  and  yellowish-green  fissile  slate.  Very 
little  water  was  obtained. 

On  M.L.  (?)  is  a  14-ft.  well,  giving  a  fair  supply  of  water  for  one 
man. 

The  workings  being  in  the  initial  stage,  the  ore-raising  appliance 
consisted  simply  of  a  windlass  and  a  No.  4  wire  rope-way  to  the- 
loading  ground,  8  J  ch.  distant. 

Output. 

1905  ...        40  tons  ore,  containing  30%  copper 

1906  ...        40    „      „  „  30%      „ 

30    ,,      ,,  ,,  40%      ,,        (estimated) 

Total        110    „       „  „  33%      „ 

Orb  Developed. 

The  main  ore-body  has  not  yet  been  sufficiently  opened  up  for  a 
reliable  estimate  of  ore  available  to  be  made.  At  the  time  of  my  visit 
the  main  bunch  of  ore  could  be  traced,  on  the  surface,  a  distance  of 
2J  chains,  but  had  been  properly  exposed  only  in  the  opencut  and 
shaft.  It  may,  however,  reasonably  be  assumed  that  ore  will  be 
found  between  the  surface  and  lines  joining  the  ends  of  the  crop  and 
the  shaft  bottom.  The  average  width  remaining  3  ft.,  over  700  tons, 
which  ought  to  run  between  20  and  30%,  should  be  available. 

No  work  has  been  done  on  the  cupriferous  schists,  and  therefore 
no  opinion  can  be  expressed  as  to  their  value. 

Treatment  and  Transport. 

The  only  treatment  the  ore  receives  at  the  mine  is  a  rough; 
sorting  by  hand,  prior  to  bagging.  When  bagged  it  is  carried  55 
miles  by  camel  to  the  Thornton  Hotel,  on  the  Burketown  road,  where 
it  is  transferred  to  horse  teams,  on  their  way  to  Burketown,  and  thence 
shipped  to  Southern  smelters. 

Geology  and  Mineralogy. 

The  Mount  Oxide  ore-bodies  lie  along  a  shear-zone,  which  is 
traceable  for  several  miles,  at  least  to  Torpedo  Creek  on  the  south,  but 
has  not  yet  been  proved  cupriferous  beyond  Henry's  leases. 

The  country  rocks  to  the  west  are  fissile  slates,  dipping  at  an 
angle  of  45°  to  the  south-east ;  to  the  north-east,  the  country  is  highly 
silicified  and  shows  little  trace  of  stratification  (any  observed  having 
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«  southerly  dip);  but,  to  the  south-east,  occur  apparently  overlying, 
thin-bedded,  calcareous  slates,  forming  a  broad  geo^yncline,  with 
north  and  south  major  axis. 


Cross  Section 
MOUNT  OXIDE 

Morttontal  ty^iical  Sc^m 
ISChmostotngKh 


Along  the  shear-zone,  the  slates  have  been  rendered  schistose, 
generally  highly  siliceous,  and  in  places  cupriferous.  One  bimch  of 
high-grade  oxychloride  has  been  found  and  is  being  exploited  in  the 
main  shaft  {see  Mount  Oxide — M.L.  282). 

Between  the  shear-zone  of  Mount  Oxide  on  the  west  and  a  fault 
And  crush  zone  in  Cave  Creek  on  the  oast,  several  bodies  of  ironstone 
occur.  The  largest  crop  (at  the  Caves)  is  300  ft.  wide  tapering  down 
to  less  than  100  ft.  at  the  western  extremity.  Hie  eastern  end  is 
rendered  conspicuous  by  its  towering  100  ft.  above  the  creek. 

Reference  to  the  occurrence  and  composition  of  these  iron  ores 
will  be  found  elsewhere. 

There  is  a  probability  that  all  the  above  strata  are  of  the  same 
age,  the  shear-zone,  crush-zone,  and  faults  being  due  to  the  forces 
which  produced  the  geo-syncline,  and  the  induration  being  due  to 
earth  pressure  and  cementation  by  deposition  of  silica  from  circulat- 
ing solutions. 

The  Mount  Oxide  ore-bodies  are  thus  located  on  the  fractured 
edge  of  a  sjTicline,  where  ground  waters  have  had  full  scope  to  circu- 
late. 

Mount  Oxide  (M.L.  282). 

The  main  shaft*  was  begun  in  country  rock  (slate  decomposed 
into  ferruginous  kaolin  internally  slickensided),  5  ft.  east  of  a  body 
of  carbonate  and  oxychloride,  which  was  cut  at  20  ft.  from  the  surface. 
The  bottom  of  the  shaft  is  wholly  in  ore,  the  footwall  of  the  deposit 
not  yet  having  been  met,  owing  to  a  steepening  of  the  dip  as  depth 
increases.  The  hanging-wall  is  very  irregular  and  ill-defined.  The 
ore  from  the  shaft,  consisting  of  carbonate,  oxychloride,  and  oxide, 

*  Reports  came  to  hand  towards  the  end  of  1907  that  the  shaft  had  been  sunk 
74  ft  and  crosscuts  wore  then  opened  25  ft.  west  and  17  ft.  east,  the  former  in 
f>%  ore  the  latter  in  42%  ore.  No  confirmation  has,  however,  yet  been  reoeived 
of  this. 


^ 


contuiu  as  impurity  only  from  SO  to  3 
xnent  of  decomposed  country. 


3  of  clay,  indicating  replace 


Fig.  25. — main  chaft,  mount  oxide. 


The  same  ore-body  has  been  exposed  by  open-cutting,  over  a 
diBtance  of  20  ft.,  to  within  15  ft.  of  the  shaft,  the  face  there  being 
6  ft.  in  width,  and  in  the  centre  of  the  cut  it  is  8  ft.  wide.  At  the  shaft 
the  crop  is  only  5  ft.  wide,  and  thence  tapers  out  within  20  ft.  to  the 

Between  25  or  30  tons  of  ore  now  lie  stacked  at  the  shaft,  ready 
for  bagging.  My  sample,  taken  from  the  surface  of  this  heap,  contains 
•crystalline  atacamite,  both  with  and  without  interstitial  earthy  red 
oiide  of  iron;  crystalline  atacamite,  between  laminss  of  kaolinised 
schist ;  and  earthy  malachite  and  red  oxide  (tilenDre),  with  crystalline 
atacamite  drusy  on  the  walls  of  cavities.  The  following  is  its  analysis 
^Government  Analyst) : 

Copper        -     SS-U% 

Gold  =     lilgr.  iKjrton 

Silver  =    1 '.z.  ISdwt.    ,, 

The  15  tons  of  seconds,  at  grass,  containing  a  large  amount  ol 
atacamite  (acicnlar  and  green),  probably  run  20%  copper. 

The  body  continues  on  the  west  of  a  siliciHed  gossany  crop  for 
nearly  a  chain  south  of  the  opeucut,  the  amount  of  copper  rapidly 
decreasing.     About  2  ch.  south  of  the  cut,  is  silicified  slate  highly 
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stained — but  only  on  the  surface — by  green  carbonate.  This  formfr 
the  footwall  country  of  a  very  ferruginous,  sometimes  gossany, 
body  of  silicified  slate,  which  may  be  found  to  carry  occasional  bunches 
of  copper  ore  in  depth. 

Some  20  ft.  north  of  the  main  shaft  there  is  a  crop,  2  ch.  in 
length,  of  iron-stained  silicified  rock,  on  the  eastern  side  of  a  thin  belt 
of  copper-stained  schistose  slate,  in  which  quartz  lenses  have  segre- 
gated. North  again  of  these  crops  silicified  crushed  schist  and 
quartzite,  30  ft.  wide,  rise  above  the  surface  for  nearly  a  chain. 

In  appearance  the  crop  much  resembles  the  Chinaman,  on  Duck 
Creek,  except  in  that,  though  so  siliceous,  it  contains  few  bunches  of 
pure  quartz.  This  crushed  country  contains  copper,  but  seldom  to 
the  amount  of  10%,  though  the  surface  is  generally  green  painted. 

The  body  has  been  left  exposed,  for  a  height  of  30  ft.  on  the 
east,  by  the  denudation  of  the  adjacent  country  and  it  could  therefore 
bo  easily  tested  by  an  adit,  but  instead  a  shaft  has  been  begun  a  few 
feet  north-east  of  the  cliff  to  catch  the  body  on  the  underlie. 

North  of  the  shaft,  the  cupriferous  portion  is  only  3  or  4  ft.  thick,, 
and  it  thins  out  altogether  within  a  chain. 

Towards  the  southern  boundary  of  the  lease  the  footwall  schists 

are  strongly  stained  by  blue  and  green  carbonates,  over  a  width  of 

a  chain,  the  slates,  both  east  and  west,  being  both  ferruginous  and 

siliceous. 

Mount  Oxide  No.  1  East  (M.L.        ? ) 

In  the  northern  part  of  the  lease,  on  the  eastern  side  of  the  creek 
and  about  5  ch.  north-east  of  the  Caves,  is  an  area  of  broken,  silicified; 
cherty  country  (altered  shales),  stained  and  veined  with  malachite  over 
a  widtli  of  12  ft.  and  a  length  of  30  ft.  The  copper  contents  are 
certainly  less  than  5%,  and  it  was  not  thought  worthy  of  sampling. 

Another  crop  of  silicified  shale,  with  slight  stains  of  copper  car- 
bonate, lies  east  of  the  Caves. 

A  great  part  of  the  ironstone  crop,  described  elsewhere,  is  in- 
cluded within  the  lease,  but  no  work  has  yet  been  done  on  it.  A 
rough  computation  of  the  amount  of  iron  ore  above  the  level  of  the 
creek  places  it  at  over  a  million  tons. 

Mount  Oxide  No.  1  North  (M.L.  333). 
No  work  wliatever  has  yet  been  done  on  this  lease,  though  the 
silicified  crush-zone  can  be  traced  through  it  from  south  to  north. 

A  crop  of  ironstone  a  few  cl;ains  in  length  lies  near  the  centre  of 
the  lease. 
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.  .  Another  crush-zone,  an  extension  of  the  Cave  Creek  fault, 
tirayerses  the  north-eastern  comer  of  the  lease,  and  here  stains  and 
fillings  of  malachite  and  tile-ore  are  found  in  crushed,  ripple-marked, 
indurated  sandstone,  the  grade  of  which  is  very  low. 

Kpnnt  Oxide  No.  2  North  (MX.  543). 

The  crush-zones  continue  through  the  south-eastern  corner  of 
Htds  lease,  and  slight  stains  of  copper  ore  are  visible. 

Mount  Oxide  No.  1  South  (M.L.  350). 

The  quartzites  and  schists  of  the  main  crush-zone  crop  through 
this  lease,  the  latter,  however,  pinching  out  towards  the  south.  The 
schist  is  rather  gossany  and  sometimes  contains  stains  of  malachite. 
It  is  covered  to  some  extent  by  talus,  and  no  work  has  been  done  on 
it,  but  an  adit  has  been  begun  on  the  western  side  of  the  ridge,  ^  ch. 
from  the  northern  boundary,  and  this  is  intended  to  intersect  the 
fichist,  50  ft.  below  the  crop. 

Mount  Oxide  No.  2  South  (M.L.  544). 

A  belt  of  silicified  country  traverses  this  lease  from  north  to 
south,  and  a  shaft  has  been  sunk  in  the  footwall  country  in  the  south- 
western corner,  but  no  copper  has  been  found. 


MOUNT  GORDON  GROUP. 

Mount  Gordon  is  located  adjacent  to  Oxide  Creek,  2  miles  north- 
north-east  of  Mount  Oxide,  and  overlooks  the  Burketown  road  and 
Alsace  bridle-track. 

Four  leases  are  in  force  here :  Mount  Gordon  (M.L.  597),  Mount 
Gordon  No.  1  North  (M.L.  598),  Mount  Gordon  No.  1  South  (M.L. 
599),  and  Mount  Gordon  No.  2  South  (M.L.  600)— each  of  10  acres. 

No  work  has  been  done  on  any  of  them  except  M.L.  597,  and  the 
ground  was  quite  deserted  during  my  stay  in  the  district. 


Mount  Gordon  (M.L.  597). 

Location. 
This  lease  is  situated  on  the  southern  side  of  Oxide  Creek. 

Development. 

A  trench,  6  ft.  long,  3  ft.  wide,  and  1  ft.  deep,  has  been  opened 

in  the  northern  portion  of  the  lease  but  failed  to  locate  ore.    No  work 

has  been  done  on  the  main  crop,  which  should  first  be  examined  by 

trenching ;  and  then  if  indications  warrant  it  an  adit  might  be  opened. 


•ither  from  the  north  or  sout'h,  aloi^  the  cupriferous  cose.  Alterna- 
tively a  shaft  ni^ht  be  sunk  on  the  crop  itself  and  crosacuta  opened  at 
▼arioua  depths. 


No  lode  has  been  found  here,  the  copper  ore  occurring  in  patches, 
in  a  north  and  south  belt  of  siliceous  slates,  together  with  much 
htematite.  The  copper  ore  in  the  main  crop  on  the  hill-top,  near  the 
centre  of  the  lenne,  is  chiefly  malachite,  which  occurs  in  veinlets  both 
on  the  bedding  planes  and  in  joints,  and  ako  diBseminated  in  the  solid 
country  rock,  which  has  a  greenish  tinge  when  broken.  Carbonates 
are  especially  well  developed  at  one  spot,  where  the  quartzite  has  been 
crushed  in  a  similar  manner  to  parts  of  the  Chinaman  crop  at  Duck 
Creek. 


Much  of  the  stone  has  a  superficial  staining  of  carbonate,  which 
has  been  leached  out  from  the  interior,  and  gives  an  altogether 
erroneous  idea  of  the  value  of  the  stone,  on  a  cursory  examination. 

The  copper  ores  occur  in  the  slates  over  widths  of  up  to  15  ft.,  but 
the  richest  patches  seldom  carry  as  much  as  10%  of  copper. 
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BURKE  RIVER   (Continued). 

MOUNT  BIRNIE  aBOIJP  (Contmued). 

Mount  Bimie  (MJi.  686,  Etc.). 

Since  the  above  was  written,  Mr.  Harrison,  of  Boulia,  has  sent 
me  a  collection  of  specimens  from  the  mine.  From  these  it  is  inferred 
that  the  country  in  which  the  ore-bodies  occur  consists  of  homblendio 

schist.  In  the  crop  at  the  main  shaft  (since  deepened),  cuprite  is 
found,  gradually  shading  into  limonite  and  coated  with  cluysocoUa. 
At  shallow  depths  earthy  malachite,  sometimes  intimately  mixed  with 
chaloocite,  is  found,  and  at  30  ft.  beneath  the  surface  massive  metallic 
chalcocite,  carrying  crystals  of  pyrite,  appears.  Masses  of  chalcopy- 
rite  cwcur  in  the  schist  between  54  and  86  ft.  depths,  being 
accompanied  by  leached  pyrite  and  coated  with  earthy  chalcocite  for 
the  lowest  10  ft.  (where  the  body  is  3  ft.  wide). 

Rich  specimens,  showing  intimately  mixed  chalcocite,  malachite, 
and  limonite,  sometimes  with  coatings  of  chrysocolla,  have  come  from 
Nos.  2,  3,  5,  6,  7,  and  Green's  shafts,  metallic  chalcocite  from  10  ft, 
depth  in  No.  7  shaft  also  exhibiting  disseminated  chalcopyrite. 


i 


i 


IN^DEX. 


Abandoned  leases,  p.  9S,  &o. 

Actinolite,  pp.  108,  211,  357. 

Adelaide,  p.  85. 

Advance,  p.  272. 

Agate  Downs  Groldfield,  p.  12. 

Agate  Downs  Group,  p.  12. 

Alabama,  pp.  124,  131. 

Alice,  p.  162. 

Alice  G.,  p.  214. 

Alice  Group,  p.  161. 

Alma,  p.  77. 

Alone  Hand,  p.  135. 

Amygdaloidal  rock,  pp.  102;  149,  158, 
184,  312,  &o. 

Analyses,  pp.  7,  8,  9,  10,  18,  25,  56,  57, 
58,  59,  62,  83,  85,  111,  120,  122,  123, 
127,  130,  133,  134,  139,  140,  144,  149, 
151, 154,  155,  171,  172, 175,  204,  222, 
225,  271,  280,  284,  293,  296.  328,  335, 
359,  363. 

Ankerite,  p^  310. 

Anticline,  pp.  163,  314,  318. 

Aplite,  pp.  38,  44,  47. 

Appendix,  p.  367. 

Ardath,  p.  ^7. 

Argyle,  p.  270. 

Argyle  Creek,  p.  270. 

Argyle  Group,  p.  270. 

Argyle  North,  p.  270. 

Argyle  South,  p.  270. 

Argyle  West,  p.  270. 

Atacamite,  pp.  6,  160,  222,  363. 

Atlanta,  pp.  139,  143. 

Aurum,  p.  37,  4^. 

Aurum  North,  p.  37.         ' 

Aurum  West,  p.  37. 

Azurite  (Hampden),  p.  6^' 

Azurite,  pp.  65,  78,  100,  117,  128,  133, 
139,  143,  149,  154,  167,  199,  204,  232, 
241,  253,  268,  269,  284,  286,  305. 


Balaclava,  p.  282. 
Balfour,  p.  132,  138. 
Banjo,  p.  167. 
Baroondah,  p.  235. 
Baroness,  p.  17. 
Bauhinia,  p.  3^1. 
Belfast,  pp.  120,  121. 
Belfast  Group,  p.  120. 
Bendigo,  p.  330. 
Better  Luck,  p.  69. 
Bevan  Consols,  p.  88. 
Big  Ben  Group,  p.  358. 
Big  Ben,  p.  358. 
Big  Ben  No.  1,  p.  358. 


Big  Ben  No.  2,  p.  358. 

Biotite,  p.  284. 

Bismutite,  pp.  169,  179. 

Black  Nobby,  p.  355. 

Black  oxide,  pp.  58,  318. 

Block  15,  p.  60. 

Block  25,  p.  62. 

Block  33,  p.  64. 

Block  37,  p.  49. 

Block  37  East,  p.  49. 

Block  38,  p.  49. 

Block  38  East,  p.  49. 

Blue  Bell,  p.  124,  131. 

Blue  Bonnet,  p.  17. 

Blue  Jacket,  p.  ^5. 

Blue  Light,  p.  36. 

Blue  Spec,  p.  36. 

Bobby  Dazzler,  p.  69 

Boomerang,  p.  99. 

Boomerang  No.  1  East,  pp.  99,  100. 

Boomerang  Creek,  pp.  15,  16. 

Boomerang  Group,  p.  99. 

Bora  Creek,  p.  300. 

Bornite,  pp.  98,  174,  232,  255,  284. 

Boska,  p.  226. 

Boundary,  p.  3^0. 

Boundary  South,  p.  345. 

Brilliant,  pp.    113,  lU. 

Brilliant  (Slatey  Creek),  p.  169,  178, 

179. 
Breccia,  p.  320. 
Brydon's,  p.  188. 
Bull  Creek,  p.  345. 
Bull  Creek  Group,  p.  3^5. 
Bullockhead  Creek,  p.  291. 
Bully,  p.  291. 

Burke  and  Wills,  pp.  29,  34. 
Burke  River,  pp.  17,  307. 
Burketown  Railway  Company,  p.  360. 
Burleigh,  p.  236. 
Butcher  Bird,  pp.  258,  260. 
Buttercup,  pp.  103,  109. 


Cabbage-tree,  p.  290. 

Cabbage-tree  Creek,  p.  290. 

Cabbage- tree  Group,  p.  290. 

Cad,  p.  344. 

Caine's  King,  pp.  139,  14S. 

Calcite,  pp.  9,  23,  44,  62,  77,  108,  121, 
122, 125, 154,  165,  169, 178, 179, 184, 
185,  221,  222,  224,  225,  247,  26^1,  276, 
284,  298,  328,  344. 

Calton  Hills  Group,  p.  358. 

Cameronian,  p.  267. 

Cameron  River,  p.  266. 
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Cammie,  p.  238. 

Captain,  p.  168. 

Carbonate,  p.  64- 

Carpentaria,  p.  332. 

CartaKo,  p.  60. 

Cas&idy's  Well  Group,  p.  2^0. 

Cathedral,  p.  351. 

Cattle  Crook  (DugaJd),  p.  283. 

Cattle  Creek  (Corolla),  p.  201. 

(.*ave  Caiiem,  p.  262. 

Cave  Crook,  p.  362. 

Cavo  Mountain,  p.  14. 

c<»cii,  pp.  170,  /;;. 

C.Vlostial,  pp.  145,  146,  148. 

Celestial  C/opper  and  Option  Company, 
pp.  104,  148. 

CVlostial  East,  p.  145. 

Centipede,  p.  301. 

CVntipede  Croup,  p.  301. 

Central,  p.  17. 

C'halrodon.v,  pp.  6,  41,  48,  93,  125,  128, 
157,  208,  295,  299. 

(.^halcocitx-,  pp.  13,  22,  29,  55,  61,  77,  78, 
83.  92,  95,  99,  101.  107,  122,  128. 
131.  134,  137,  139,  159,  184,  185,  191, 
204,  254,  257,  261,  264.  310,  320,  356, 
367. 

Chalcopyrite,  pp.  26,  35,  43,  44,  48,  57, 
78.  83,  92,  98,  101,  107,  108,  115, 
125,  128,  133,  134,  137,  149,  154,  155, 
159,  166,  168,  171,  176,  177, 179,  180, 
183,  184,  185,  190,  191,  199,  211,  221, 
222,  264.  267,  269,  274,  287,  302,  309, 
310.  317,  320,  321,  326,  327,  328,  329, 
331,  341,  342,  344,  347,  353,  354,  356, 
367. 

Chalkosen,  p.  219. 

C*hance,  p.  363. 

Charley's  Creek  Group,  p.  218. 

Cherry,  p.  200. 

Chert,  p.  128. 

Chinaman,  p.  144- 

Chinaman  Kxtended,  pp.  145,  1^8. 

Chinaman  (Jroup,  p.  144- 

Chinaman  Creek,  pp.  240,  255. 

Chlorite,  pp.  62,  93,  117,  142,  155,  222, 
284. 

ChryxKJolla,  pp.  6,  15,  16,  26,  48,  56,  59. 
71,  73,  74,  77,  92,  93,  101,  115,  117, 
122,  128.  143,  163,  168,  190,  196,  222. 
259,  267,  274,  320,  343,  349,  368,  367. 

l^ium,  p.  267. 

(.'hunoL  Victoria,  p.  36. 

C'irco,  p.  338. 

Claims— No.  106,  p.  188;  No.  Ill,  pp. 
103.  Ill;  No.  122,  p.  18G;  No.  125, 
p.  69 ;  No.  127,  p.  113 ;  No.  132,  p. 
;  No.  145,  pp.  103,  106 ;  No.  147, 
pp.  194,  198;  No.  151,  p.  177;  No. 
155,  pp.  103,  106;  No.  159,  p.  179; 
No.  161,  p.  110;  No.  162,  p.  99; 
No.  180,  pp.  108,  106 ;  No.  182,  pp. 


Claims — continued : 

132,  136;  No.  184,  p.  224;  No.  187, 
pp.  9G,  101 ;  No.  194,  p.  Ill ;  No. 
195,  pp.  146,  148;  No.  197,  p.  99; 
No.  198,  pp.  145,  150;  No.  200,  p. 
69;  No.  202,  p.  282;  No.  206,  pp. 
99,  100 ;  No.  213,  pp.  99,  101 ;  No. 
219,  p.  194;  No.  222,  p.  69;  No. 
229,  pp.  325,  327;  No.  234,  p.  69; 
No.  236,  p.  69;  No.  243,  p.  69;  No. 
251,  p.  69;  No.  253,  p.  143;  No. 
256,  p.  110;  Not  257,  pp.  132, 
138;  No.  259,  p.  69;  No.  280, 
p.  69;  No.  261,  p.  86;  No.  267, 
p.  126;  No.  268,  pp.  349,  350; 
No.  270,  p.  159;  No.  271,  p.  69; 
No.  272,  pp.  258,  260 ;  No.  274,  p. 
69;  No.  277,  p.  14;  No.  278,  pp. 
352,  364 1  No.  282,  pp.  153,  160; 
No.  2a5,  p.  69;  No.  289,  p.  215; 
No.  290,  pp.  325,  326;  No.  294,  p. 
331;  No.  304,  p.  .?^7;  No.  317,  pp. 
328.  330;  No.  319,  p.  184;  No.  326, 
p.  380;  No.  329,  p.  267;  No.  330,  p. 
153;  No.  331,  p.  233;  No.  333,  p. 
76;  No.  335,  p.  291;  No.  336,  p. 
291;  No.  338,  p.  272;  No.  339,  p. 
185;  No.  340,  p.  153;  No.  341,  pp. 
258,  2(J0;  No.  343,  p.  343;  No.  347, 
p.  341 ;  No.  349,  p.  287 ;  No.  351,  p. 
258;  No.  356,  p.  352;  No.  357,  pp. 
324,  330 ;  No.  358,  pp.  330,  331 ;  No. 
360,  p.  326;  No.  361,  p.  330;  No. 
362,  pp.  330,  332;  No.  363,  p.  830; 
No.  365,  p.  69;  No.  367,  pp.  324, 
330;  No.  368,  p.  73;  No.  369,  p.  69; 
No.  371,  p.  69 ;  No.  372,  p.  77. 

Clark's,  pp.  79,  84. 

ClausthaJ,  Ilartz,  p.  55. 

Clean  Skin,  *p.  273. 

Cleopatra,  pp.  113,  117. 

Clinker,  p.  337. 

Clon curry   Prospecting   Syndicate,    p. 

84. 
Cobar,  p.  318. 
Columbyid,  pp.  139,  141- 
Columbiad  Group,  p.  139. 
Come  by  Chance,  p.  229. 
Comet,  p.  182. 

Commonwealth,  pp.  153,  158. 
Composite  lode,  p.  269. 
Cone  CVeek,  p.  91. 
Contra  lode,  p.  255. 
CooluUah,  p.  323. 
Copper  Cross,  p.  218. 
Copper  Grass,  pp.  71,  221,  288. 
Copper  Mine  Creek,  pp.  304,  823,  8S2. 
Copper  Quarry,  p.  236. 
Copper  Weed,  pp.  71,  201. 
Corella  River,  p.  186. 
Cornet,  p^  96. 


Coronet,  p.  S6. 

OOBino,  p.  3S7. 

Oountes;,  p.  17. 

Oovellito,  p.  43. 

Craven's  Line,  p.  79. 

Qrinoids,  p.  247. 

Oow's  Nest.  p.  237. 

CruBB<k>r,  Ml-  S3i.  335. 

C*u?ader  Creek,  p.  33i. 

Ouaader  Group,  p.  331. 

Crush-zones,  pp.  79,  90,  112,  134.  137, 
138,  139,  146.  154,  155,  1S7,  158, 160, 
1S5,  183,  198,  336,  338,  340,  362,  364, 
365,  &c. 

Cr^st&la,  pp.  110,  118.  146.  164,  16», 
170, 171,  174,  178,  179,  180,  184,  201, 
211,  221,  222,  224,  296,  302,  367,  ko. 

Cuprite,  pp.  6,  22,  41,  44s  56,  57.  77, 
107.  110, 171,  185,  207,  222,  225,  250, 
251,  257,  359,  263,  273,  276,  28B,  2B6, 
308,  311,  317,  320,  342,  347,  367. 

Cjanochalcite,  p.  77. 


Dus;,  pp.  «3,  106. 
Daisy  B*ll,  pp.  103,  109. 
Daisy  Block  South,  pp.  103,  lOS. 
Daisy  Group,  p.  101. 
Daisy  United,  pp.  103,  IDS. 
Duidy,  p.  16. 
Darra,  p.  264. 
Deadlock,  pp.  153,  ISi. 
Decima^  p.  3^7. 


Dencj 


1.  313. 


Desert  Sandstone,  pp.  210,  221. 

Diaifona],  pp.  132,  IS-',. 

Dia^nal  Ucoup,  p.  13t. 

Dioptaso.  pp.  9,  74.  122,  160,  168.  22£. 

Diorite.  pp.  49,  54,  59,  62,  63,  160,  170, 

174,  271.  272.  326,  34t,  345,  347. 
Dispute,  p.  iS2. 
Dobbyn,  p.  3i0. 
Dobbyn  Group,  p.  338. 
Dobbyn  1  North,  pp.  339,  341. 
Dobbyn  2  North,  p.  338. 
Dobbyn  1  South,  pp.  339,  3il. 
Dobbyn  Lily.  p.  S#. 
Dodger,  p.  69. 

Dogtooth  quartz,  pp.  208,  268,  &c. 
Dolomite,  p.  220. 
Don.  p.  305. 
Don  South,  p.  305. 
Don  West,  p.  305. 
Donaldson,  p.  S5S. 
Doiilile  Oxide,  p.  158. 
Drpad^ouKirt,  pp.  295.  297,  199. 
Dromedary,  p.  230. 
Dromedary  Rajige,  p.  355. 
Ducbeae,  pp.  17.  18. 
Duchess  Block,  p.  17. 
Duchess  EtKt,  p!  17. 


Duchess  East  Block  North,  p.  IT. 
Duchess  Eut  Block  South,  p.  17. 
Duchess  Group,  p.  18. 
Duchess  North,  pp.  17.  tt. 
Duchess  1  North,  p.  17. 
Duchess  2  North,  p.  17. 
Duchess  3  North,  p.  17. 
Duchess  South,  pp.  17, 13. 
Duchess  2  South,  p.  17. 
Duchess  3  South,  p.  17. 
Ducheaa  1  WeiBt,  p.  17. 
Duchess  2  West,  p.  17. 
Duchess  West  Block,  p.  17. 
Duck  Creek,  p.  90. 
Duiiild  River   p  17^ 


Faclehawk    p   ir 
EaijlehawK  Group    p    137. 
Baat  Corolla  Group    p.  ISS. 
Ea.stern  Creek  p  358 
Lantern  Creek  Group    p.  35S. 


IV 


Ecli 


sup    p    J 


18  \  ile  Hotel    p    237 
Llder   p  231 
UderBwrnte   p  130 
tldec  Creek    p  129 
Flder  Group    p    iSO 
Elma.  p  226 
FUie   p    3ii 
Fly   Ne-iBda,  pp  29  68, 
1  nierald    pp    324   330 
Lmcrald  Hill    p   301 
Fmerttld^o   1  South   p.  331. 
Finerald  No  2  -louth    p.  324. 

Liifiold    p    ; 

Enquiry    p   IK 

F  n  ,ul^^  (  r    ij    p  116. 

Fnncled  chalcopyrife.  pp.  43,  46,  96. 

125   168   185   196   169,285,287,296. 

298  308  353 
Epidote   pp  93  108  184,  190. 
Epidotic  slate  p  171 
E|   ni„.t.    p   21 


Button  Croup  p   IBi 
Eva   pp  1j1  153 
Sva  Group,  p.  lul 
Eva  EKtended,  pp.  153.  15a. 
Eva  No.  1  ICa't,  pp.  163.  U6. 
Eva  No.  2  East,  pp.  153,  156. 
Eva  No.  3  East.  pp.  153,  156. 
Evelyn,  pp.  3S3,  31i. 
Evening  Star,  p.  209. 
Eicelaior,  pp.  811,  SIS. 


Faded  Rom,  p.  118. 

Purfield,  p.  ttii. 

Fair;,  p.  187. 

Fault,  pp.  MB,  240,  363. 

Featbcrtop,  p.  tJ6. 

Pe6cr»l,  p.  tsr. 

Frnteral  Group,  p.  167. 

Federal  Rfnurd  Copper  Coinimii;,  i  p. 

ISS.  226,  2W. 
FclHp&r.  pp.  1«0,  *c. 
FoUpathio  undstone.  pp.  IT,  20,  31, 

233.  2U,  237. 
Folailo.  p.  355. 
Forr.>ci]cito.,  pp.  77.  101.  169,  178,  m, 

344. 
First.  Try.  pp.  258.  ft». 
FisluT'-  Creek,  p.  237. 
Fluioiir.  p.  3ii. 
Flon-nw  River,  pp  69.  70. 
Fl..wcr.  p.  3.17. 
Flui.  pp.  14,  62.  80. 
Fluiiana.  p.  31 
Flyiii,!  Uutchitiui,  pp.  233.  IJi. 
Fop.  p.  JJJ. 

Foinet-nK^nol,  pp.  91.  *4.  SI. 
Formations,  pp.  90.  11H. 
Porlv-seoond,  p.  319. 
Fo»iK  pp.  Wi.  247. 
Fnunluii  llpul.  pp.  2n9.  JJO. 
Fotiiiraiii  SpriiiK  Crvuti.  p.  S'J. 

Frwlmlir^— A  1.  p.  i}i;-i.  p.  'l'i^:3.  p. 
*;.?:  4,  p.  i'.:t:  h.  p.  256:  6.  p.  'SiB 
7.  p.  .'.;';:  8.  p.  256;  9,  p.  S-'.i;:  10 
p.  ■£■-,-',;  11.  p.  i.lH:  12.  p.  ■ir<n:  13.  p 
t51 ;  14,  pp.  ±51.  -m ;  15.  p.  130 :  16. 
p.  Hi-'-:  10.  pp.  no,  ■/.','>:  ai.-iT 
Hi.  148:»l.M.p.  I(e:ai."j7.pp.  132. 
u; :  im.  pp.  70.  IX) ;  25.19.  pp,  333. 
3,14;  2.V1II.  rp-  333.  335:  iWr 
33S.  -i-ii):  2V>2.  pp.  339.  31A:  26i^. 


P- 


).  p.  221 


2821.  p.  229;  28*'.  p.  2*9:  2823.  p. 

229:   2873.   p.  iSO:   2874.   p.     "" 

2885.  p.  293:  2902.  p.  iSO:  2903.  p. 

2110 :  3073.  p.  29(1 :  3073.  p.  270. 
FriMmmi'a  Crpok.  p.  170. 
Fuc)isia.  p.  tIS. 


Gpo-svncliiic  }..  362. 
Reyscrs.  p.  232. 

Gift.  p.  III. 

Gildod  R<Mc>,  p.  229. 

Gipsy's  Warning,  p.  293. 

nianw.  pp.  20,  3).  41.  56.  77,  88,  85, 
lOe,  110,  130,  137, 158.  174,  193,  275, 
296.  320,  321.  341.  ^l.""!.  H7.  Satl.  351. 


Glciiroy,  p.  tOl. 

(ineias,  pp.  46.  47. 

Gold.  pp.  6.  31),  31.  34,  54,  70.  107.  164^ 

4i7.  333.  *J;.  30-1. 
Uood  Luck.  p.  t'a, 
t;orge  Hotel,  p.  189. 
Uc^KC  (Hampden),  pp.  64.  SS. 
GoAun.  pp.  97.  169.  180.  220,  221,  222, 

249.  297,  Biid  inoat  of  the  tninei. 
Gothite,  pp.  140.  180,  222. 
Uranite.  pp.  277,  283,   26S,   328,  829,. 

331,  332.  353.  ^4. 
Clraiinphyric  structure,  p.  356. 
Great  Australia,  p.  tfi. 
(Ireat  Australia  Group,  p.  1^1. 
(Ireat  Central,  pp.  202,  t05. 
Great  Central  Nu.  1.  Soutli.  p.  202. 
Great  CViitral  Xo.  1  North,  p.  202. 
Great  Northern,  p.  300. 
(irev  copiier  ore.  p.  102. 
Grey  ore.  pp.  233.  270. 
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Kiiiatile  (Corella),  p.  209. 

mniatil,..  pp.  31,  5.5.  63.  77.  101.  112. 

122.  128. 1.>7.  174.  181, 190,  227,  240. 

248.  -iMt.  iU,  334.  3M. 
1.  p.  i!: 


p.  03. 
1  [ampden-Cloiiourry    Copper    Alinei, 

Limite<1.  pp.  18.  49,  50. 
Itanipdcii  (iroup,  p.  fO. 
Ilompdeii  North,  pp.  40,  59. 
Hampden  !>outh.  p.  63. 
llmiilKkm  Soulh  Estended,  p.  6t. 
Ha!n\«W-ii   South   Extended  Block,   p. 

'iJ. 
Hamihuii  Cn-ck.  p.  203. 
lloniiltoTi  Cn-eli  Group,  p.  SS3. 
Hare'.t  Camp.  p.  324. 
llan'-aCret'It.  p.  327. 
Hare's  Kxcelhior.  p.  3iT. 
iraveloek.  p.  isr. 
I  lermit,  p.  IS-j. 
ina<Ie.i  Tr..o-ure.  p.  117. 
Highland  Mary,  p.  91. 
Hilda,  p.  IS.I. 
Hilda  Group,  p.  ISi. 
Hit  or  SHm.  p.  192. 
Jlomcward  Itound,  p.  tSS. 
Homeward  Bound  Group,  p.  I3J. 
Hornblende,  p.  32. 
Ilnrnblcitde  achist.  pp.  £5,  857,  367. 
HornWaidie  Todc,  p.  272. 
Horse  Creek,  p.  Ij. 
Horse  Creek  Group,  p.  IS. 
Horw  Creek  1  North,  p.  15. 
HorM  Creek  South,  p.  16. 
Horseshoe,  pp.  103,  lOf. 
lIoTM-slioe  Extended,  p.  101 


Huggina  Look-in,  p.  S7, 
Uuggins  Look-out,  p.  SS. 
Huis,  p.  U9. 
Hyfttite,  p.  222. 
Hjdro-micft,  pp.  171,  171. 
Birpergthene,  p.  190. 


Ida,  p.  J7S. 
Iguuia,  pp.  SfG,  350. 
Ilmenite,  pp.  168,  28*. 
Imperial,  p.  187. 
lDh«rituic«.  p.  t6, 
Intcrcrv-taJlisation,  p.  178. 
Ironclad,  p.  TO. 
Iron  Oown,  p.  S9, 
Iton  Duke,  p.  16S. 
Iron  Mask.  p.  SO. 
babelU,  p.  3tS. 
Isabella  North  United,  p.  316. 
Isabella  No.  4  North,  p.  St7. 
Italian,  p.  3i. 
Ivanhoe,  pp.  17,  i3. 
Ivanhoe  (Corells),  p.  193. 
Ivaohoe  Bloct  Ewt,  p.  17. 
iTanhoo  1  North,  p.  17. 
iTanhoe  2  North,  p.  17. 
Ivanhoe  3  North,  p.  17. 
Ivanhoe  4  North,  p.  17. 
iTanhoe  South,  p.  17. 
Ivanhoe  1  South,  p.  193. 
Ivanhoe  2,  p.  17. 
Ivanhoe  3,  p.  17. 
Ivanhoe  3a,  p.  17. 
Ivanhoe  4  South,  p.  17. 
Ivanhoe  5  South,  p.  17. 
I.X.L.,  p.  61 
Ivy.  p.  219. 


Jack's  Creek,  p.  IS. 

Jacomb's  Syndicate,  pp.  213,  215,  217. 
Jasper,  pp.  lU,  240,  275,  398,  299,  306. 

313,  321. 
Jasperoid,  pp.  6,  10,  75,  264,  &c. 
Jessie,  pp.  153,  166. 
J*flsie'a  Dream,  p.  Hi- 
Jessie'    Dream  Group,  p.  31i. 
Jimnue'j  Sprin^a  Creek,  p.  201. 
Jones  Surprise,  pp.  113,  116. 
Jubilee,  p.  tl3. 
Jubilee  Group,  p.  tlS. 
Jumbo,  p.  114- 

Jumbo  (Prospector  Creek),  p.  SOS. 
Junction,  pp.  91,  94,  96. 
Juno,  pp.  29.  3i. 
Juno  IF),  p.  S9. 
Justin-Time,  pp,  79,  St. 
Just-in -Time  Group,  p.  79. 
Jast-in-Time  No.  1  East,  p.  SS. 


Kalkadoon,  pp.  314,  319. 
Kalkadoon  No.  1  North,  p.  318. 
KangMoo,  p.  SOO. 
Kathlsen,  p.  282. 
Kenilworth  (Corell^,  p.  192. 
Kenilworth  (Ckmlullah),  p.  Sti. 
Kennedy's  Gap,  p.  358. 
Keystone,  p.  143. 
King's  Cross,  p.  IH. 
King's  Oown,  p.  216. 
King  Fisher,  p.  tt6. 
King  John,  p.  t35. 
King  William,  p.  iS9. 


Labour  Victory,  p.  It. 
Lady  Amy,  pp.  IM,  197. 
Lady  Amy  North,  pp.  194,  19S. 
Lady  Amy  South,  p.  194,  197. 
Lady  Catherine,  p.  3S6. 
Lady  Clayre,  p.  n9. 
Lady  Clayre  Group,  p.  279. 
Lady  Clayre  South,  p.  tSl. 
Lady  Don,  p.  36. 
Lady  Emily,  pp.  19+,  197. 
Lady  Emma,  p.  JJ*. 
Lady  Ethel,  pp.  194, 100. 
Lady  Ethel  South,  pp.  194,  tOl. 
Ladv  Ethel  Florence,  p.  SOO. 
LadyEthlceii    pp.  iU,  m. 
Lady  Fanny.  29.  30. 
Lady  Fanny  Group,  p.  !». 
Lady  Fanny  1  East.  p.  29. 
Lady  Fanny  2  East,  p.  29. 
Lady  Fanny  North,  pp.  29,  S3. 
Lady  Fanny  North  No.  1,  pp.  28,  3 
Lady  Fanny  South,  p.  29. 
Lady  Fanny  South  Extended,  p.  28 
Lady  Faimy  South  Extended  No.  2 

29. 
Lady  Fanny  West,  pp.  29,  3$. 
Lady  Fani\7  2  West,  p.  29. 
Lady  Franklin,  p.  186. 
Lady  Group,  p.  193. 
Lady  Harriett,  p.  S9. 
Lady  Jeimj  pp.  IS4.  195. 
Lady  Kale,  pp.  191,  tOO. 
Lady  Ignore,  p.  S9. 
Lady  Maud,  p.  SS. 
Lady  Maud  Group,  p.  S3, 
Lady  May,  p.  69. 
Lady  Mina,  p.  tSj. 
Lady  Molly,  p.  357. 
Lady  Nicotine,  pp.  194.  195. 
Lady  Norma,  p.  330. 
Lady  Northoote,  p.  192. 
Lad;  Rose.  pp.  194,  101. 
Lady  Ruby,  pp.  258,  «*. 
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Lady  South,  p.  209. 

Lftdy  South  (iroup,  p.  209. 

Lady  South  No.  1,  p.  209. 

Laird,  p.  230. 

Laflt  Call,  p.  227. 

Lead  lodes,  p.  289. 

Leases— 21,  p.  260;  86,  p.  279;  56,  p. 

238;  61,  p.  275;  70,  p.  318;  107,  p. 

SJ6 ;  108,  pp.  315,  ,W5 ;  109.  pp.  314, 

319;  113,  pp.  314.  315;  127,  p.  115; 

186,  p.  tiO ;  187,  p.  235 ;  142,  p.  288 ; 

143.  p.  2,W',  159.  pp.  293.  294;  161, 

pp.  103,  283;  173,  p.  29;  178,  pp. 

29,   .W,   32;    179,    p.    814;   198,   p. 

314:  2<H>,  p.  172;  202,  p.  181;  208, 

p.  181 :  219,  p.  201 :  220.  pp.  15,  16 ; 

222.    p.   86:   229.    p.    132:   231,    p. 

12-t:   233.    pp.    194.    Iff.',-,   23-4,    pp. 

19t,    195:   2a'>,    pp.    194.    197;  236, 

pp.   194.  £01:  237,   p.  8:  238,   pp. 

153.   JoO:  239.    pp.    12'!.   129:   240. 

pp.  113.   117',  241.  pp.  96,  97:  242, 

pp.    181.    mi:   243.    pp.    181,   J82; 

244.   pp.  49.   52:  245.   pp.  49.  52: 

246.   pp.   52.  60:  247.   p.  64:   24«. 

pp.  86,  £/,0:  249,   p.  87:  250.   pp. 

152.  153:  251.  p.  192:  2,V».  ]i.  21',: 
257.  pp.  315.  .Ul:  258.  p.  310;  258.  i 
pp.  310.  .///:  259.  pp.  311.  .112;  ' 
260.  pp.  311.  :iU:  261.  p.  Stt3;  262,  ' 
p.  303;  263.  pp.  170,  172;  264,  p.  i 
21£:  265.  p.  216:  266.  p.  212;  267. 
p.  2J/,:  268,  p.  22S:  274,  pp.  SO/,, 
305;  275,  pp.  17.  19;  276.  p.  25; 
277,  pp.  17.  19:  279,  p.  279;  280, 
pp.  277,  278:  282.  pp.  360.  S02; 
2a3.  pp.  153,  155;  285.  pp.  15,  16; 
286,  pp.  15.  16;  287,  p.  153;  290, 
p.  127;  291,  pp.  153.  Jjr,;  292,  pp. 

153,  J61;  294.  p.  126:  295,  p.  87; 
296,  p.  87 :  297,  p.  209:  298,  p.  209; 
300.  p.  194:  301,  p.  165;  302,  pp. 
121.  129;  303.  pp.  120.  121;  804, 
pp.  124,  131;  305.  p.  1.53;  306,  p. 
199 ;  307,  p.  23/, ;  308.  p.  192 ;  310, 
p.  14;  314,  p.  323:  31.5,  p.  283;  316, 
p.  216;  317,  p.  216;  318.  pp.  124, 
127;  319,  p.  210;  320,  pp,  91,  OS; 
321,  pp.  91,  95;  322,  p.  192;  323, 
pp.  17.  19,  23;  824.  pp.  17,  19; 
326,  pp.  218.  S30 ;  327.  p.  192 ;  328, 
p.  218;  330,  pp.  97.  158;  331,  pp. 
2,  5 ;  332.  p.  21o ;  333,  pp.  360,  364 ; 
837,  pp.  194,  200 ;  838.  pp.  194,  200 ; 
339,  p.  217;  840,  p.  157;  342,  pp. 
37,  39;  348.  p.  215;  349,  pp.  17,  19; 
a50,  pp.  360,  865 ;  a51,  pp.  219,  220, 
221 ;  852.  p.  42 ;  853,  p.  275 ;  357, 
p.  218;  358,  pp.  2,  5;  860,  p.  24; 
861,  pp.  103,  106;  362,  p.  217;  363, 
pp.  227,  324;  864,  p.  278;  865,  pp. 
29,  32.   .W;  366.   pp.  87,  88;  867, 


Leases— «ontint/«d : 

pp.  17,  19  r  368,  p.  86;  870,  pp.  17, 
19;  d71,  pp.  258,  261;  372,  p.  230; 
S73,  p.  237;  374,  p.  215;  875,  p. 
301 ;  376,  p.  309 ;  377,  pp.  801,  302  ^ 
878,  p.  313;  379,  p.  24;  380,  p.  S58; 
381,  pp.  315,  318,  319;  382,  pp.  314, 
315;  383,  p.  228;  364,  p.  228;  385, 
p.  228:  866,  pp.  17,  19;  887,  pp. 
194,  197;  388,  p.  84;  389,  p.  64; 
891,  pp.  194,  i^;  392,  p.  202;  398, 
p.  202,  206;  894,  p.  62;  396,  p. 
322;  397,  p.  814;  399,  p.  170;  400, 
pp.  170,  177:  404,  pp.  17,  19;  406,. 
pp.  49,  52:  406,  pp.  49,  52;  407, 
pp.  49,  52 :  408.  pp.  49,  52 ;  409,  p. 
60:  410.  p.  63:  411.  pp.  192,  198; 
412,  p.  228:  413,  p.  281 ;  414,  p.  14; 
415.  p.  231 :  416,  p.  17:  417,  p.  235; 
418.  p.  2.i-i:  419.  p.  65;  420,  p. 
118:  421.  p.  62;  422.  p.  62;  423, 
pp.  202.  20/} :  424,  p.  202,  205 ;  425, 
p.  £1',:  426.  p.  217:  427,  p.  17; 
428,  pp.  145,  152:  431,  p.  192;  432, 
p.  17:  433,  p.  17;  434,  p.  29;  435, 
pp.  29.  34:  1.%,  p.  297:  437,  p.  17; 
4,^8:  p.  187;  439,  pp.  311.  313; 
441.  p.  301 :  442.  p.  303:  443,  p.  303; 
444.  p.  228;  445.  pp.  202,  208;  446, 
p.  2f;0:  447,  p.  17;  448,  p.  17;  449,. 
p.  17:  450.  p.  283,  28^;  451,  p.  103; 
452.  pp.  292.  299:  453,  p.  192;  454, 
p.  237 :  455,  p.  237 ;  456,  p.  252 ;  458, 
p.  17:  459.  p.  17;  460,  p.  213;  461,  p. 
17:  462,  p.  239;  463,  p.  231;  464, 
p.  230:  465,  p.  236;  466,  pp.  278, 
279:  467,  p.  28:  468,  pp.  258,  262; 
469.  p.  17 :  471,  pp.  108, 106;  472,  p. 
278:  473.  pp.  82,  83;  474,  p.  70; 
475.  p.  17:  476,  p.  226;  477,  p.  238; 
478.  p.  17;  481,  pp.  17,  24;  483,  pp. 
37,  41 ;  484,  p.  68;  485,  p.  26;  486, 
pp.  219,  220,  222;4S7,  pp.  219,  221, 
223;  488,  pp.  29,  32,  34;  489,  pp. 
29,  32.  33;  469,  p.  36;  491,  pp.  37, 
42;  494,  "pp.  2,  5;  495,  pp.  113,  117; 
496,  pp.  103.  109;  497,  p.  266;  496, 
p.  266;  499,  p.  266;  501,  p.  63;  502. 
p.  63;  508,  p.  17;  505,  p.  29;  506, 
p.  29;  507,  p.  29;  508,  p.  252;  509, 
pp.  78.  81:  510,  p.  230;  511,  p.  192; 
512,  p.  192;  513,  p.  17;  514,  pp. 
219.  224;  515,  p.  219;  516,  pp.  91,. 
a5 ;  517,  pp.  266,  224 ;  518,  pp.  79,. 
82:  519,  p.  88;  520,  p.  213;  521,. 
p.  350;  522,  p.  26;  528,  p.  209;  524, 
pp.  200,  210;  525,  p.  226;  526,  p. 
140;  527,  pp.  153,  161;  526,  pp. 
194,  19.5 ;  529,  p.  69;  580,  p.  89;  581, 
p.  91 ;  534,  p.  66 ;  536,  .pp.  167,  270  r 
587,  p.  218 ;  538,  pp.  258,  962 ;  580,^ 
p.  2^0;  541.  p.  270;  542,  pp.  158,. 
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Xeases — continued : 

164;  543,   pp.   360,   365;  544,   pp. 
360,  365;  545,  p.  266;  546,  p.  226; 
547,  pp.  194,  200;  549,  p.  85;  550, 
p.  66;  551,  pp.  145,   148;  552,   p. 
25^;  553,  p.  29;  555,  pp.  91,  96' 
558,  p.  64;  559,  p.  16;  560,  p.  16 
561,  p.  64;  562,  p.  189;  563,  p.  335 
564,  p.  337;  565,  p.  337;  566,  p.  332 
568,  p.  44;  569,  p.  88;  570,  p.  226; 
571,   p.   355;  573,   p.  531;  574,   p 
358:  575,  pp.  103,  358;  578,  p.  202 
580,  p.  69;  582,  p.  3^5;  584,  p.  328 
588,  p.  113:  589,  p.  88;  590,  p.  167 
591,  p.  64;  592,  p.  270;  593,  p.  270, 
594.  p.  270;  596,  pp.  17,  153,  161; 
596,  p.  17;  597,  pp.  365,  366;  598, 
pp.  365,  366 ;  599,  pp.  365,  866 ;  No. 
€00,  pp,  365,  366;  601,  p.  17;  602, 
p.  17;  603,  p.  17;  604,  p.  17;  605, 
p.  219;  606,  p.  324;  609,  pp.  124, 
13i:  610,  p.  26;  612,  pp.  113,  116; 
•613,  p.  219;  619,  pp.  103,  109;  620. 
p.  357;  621,   p.  356;  622,  p.  357; 
«23,  pp.  113,  120;  626,  p.  37;  627, 
pp.  37,  -^;  628,  p.  124;  631,  p.  68; 
^2,  p.  43;  633,  p.  89;  634,  pp.  258, 
259;  635,   p.  37;  636,   pp.  37,  41; 
637,  pp.  330,  331 ;  638,  p.  351 ;  640, 
p.  330:    642,  p.  327;    643,  p.  323: 
644,  pp.  3U;  615,  p.  323;  646,  p. 
323;  650,  p.  258;  651,  p.  229;  652, 
pp.   3£9,   330;   653,    pp.   329,   330; 
654,    pp.    329,    330;    655,    p.    344; 
656,  p.  47;  657,  p.  26;  658,  p.  27; 
€59,   p.   261;  661,   p.   358;  662,   p. 
,r;i;  663,  p.  307;  664,  pp.  303,  308; 
€67,  p.  336;  668,  pp.  219,  357;  670, 
p.  260 ;  671,  p.  88 ;  672,  p.  188 ;  674, 
p.  293;  675,  p.  365;  676,  p.  278;  678, 
pp.  305,  306;  679,  p.  341;  680,  p. 
264:  682,  p.  298;  683,  p.  293;  684, 
p.  355 ;  686,  p.  27 ;  687,  p.  219 ;  689, 
.  34;  690,  p.  36;  692,  p.  25^;  6S 
.  37 ;  694,  p.  230;  695,  p.  293;  6S 
.  282,  698,  p.  226 ;  699,  p.  225 ;  70u, 
^.  226;  701,  p.  230;  702,  p.  36;  703, 
p.  36;  704,  p.  37;  705,  p.  47;  707,  p. 
89;  716,  pp.  170,  172;  718,  p.  219 
719,  p.  219;  720,  p.  219;  721,  p.  219 
722,  p.  89 ;  725,  p.  219 ;  726,  p.  358 
730,  p.  219;  742,  p.  27;  743,  p.  27 
744,  p.  27 ;  768,  p.  145 ;  770,  p.  29 
771,  p.  29;  773,  p.  34;  788,  p.  305 
838,  p.  305. 

Legacy,  p.  27. 

Leichhardt-Cloncurry        Development 
Syndicate,  p.  23. 

Leichhardt-Clofricurry    Company,    pp. 
277,  283,  285. 

Leichhardt  River,  pp.  30^,  323. 

Leviathan,  p.  228. 


P 
P 
P 


Leviathan  Group,  p.  228. 

Lickholes,  p.  240. 

Lidster,  p.  225. 

Lime-magnesia  carbonate,  p.  144. 

Limestone,  pp.  23,  24,  25,  44,  62,  77,  87, 
169,  184,  185,  221,  223,  224,  233,  240, 
247,  253,  256,  281,  290,  295,  298,  290, 
300,  301,  302,  304,  305,  306,  307,  306, 
309,  310,  312,  313. 

Limestone  Creek,  p.  86. 

Limestone  Creek  Group,  p.  86. 

Linedale  Syndicate,  p.  3. 

Limonite.    See  every  mine. 

Little  Beauty,  p.  44' 

Little  Duchess,  p.  254. 

Little  King,  p.  273. 

Little  Wonder,  p.  310. 

Little  Wonder  North,  p.  311. 

Little  Wonder  North  No.  1,  pp.  311, 
312. 

Liver-coloured  ore.  See  all  mines  and 
p.  356. 

Lone  Hand,  p.  230. 

Lord  Byron,  p.  192. 

Lord  Nelson,  p.  202. 

Lottery,  p.  69. 

Longamundi  Group,  p.  283. 

Louisa,  p.  324. 


Mackinlay,  p.  226. 

Ma.  Foi,  pp.  252,  253. 

Maggie's  Creek,  pp.  2,  3. 

Maj^nesite,  p.  322. 

]\Iagnet,  pp.  277,  283,  284- 

Magnetite,  pp.  170,  288,  334,  335. 

Magpie,  p.  258. 

Malachite.     See  every  mine  and  pp. 

163,  166,  257,  275,  281,  335. 
IMalbon,  p.  79. 
Malbon  River,  p.  79. 
Manganese  dioxide,  pp.  169,  184,  321. 
IManxman,  p.  293. 
Map,  p.  1. 

Marabah,  pp.  124,  126. 
IMarble,  p.  247. 
Martin  Creek,  p.  227. 
Marguerite,  pp.  177,  179. 
Mascotte,  p.  184- 
Mata,  p.  254- 
Maude  A,  p.  24. 
Mavis,  pp.  277,  283. 
May  Day,  pp.  214,  217. 
May  Graham,  p.  225. 
May  Queen,  p.  293. 
McCabe's  Hill,  p.  228. 
McEvoy's,  pp.  169, 179, 
McPhail,  p.  70. 
McPhail  North,  p.  69. 
McPhail  South,  p.  69. 


»76  ra 

McKap^oi^  P'  2'^- 

Melsconitc.  p.  296. 

Melba,  p.  110. 

Mctba  (jKiup,  p.  tlO. 

Melbourne -Ccxil  nil  ah    Option     Sjndi- 

catu,  p.  301). 
ItlclbDumo  Option  Syndicsite,  p.  8. 
hferrio  Moiiaroli,  p,  SIS. 
Ilelcor  pp.  103,  JO.;. 
Jlicuvubor   pp.  99.  101. 
Jliddlo  Crook,  p.  300. 
Mitthty  Atom.  p.  30i. 
Miglitj  Atom  Group,  p.  50.f. 
Minora]  llnldiriKB,  p.  1. 
Miat.  pp.  103.  iJO. 
Sliat  No.  1  WoBt,  pp.  108,  110. 
M.L.T.,  p.  226. 
JlrilyhUcnit*?,  p.  225. 
Mima,  p.  tl3. 
Jloiiakoff,  p.  *.». 
.MciiiaJioff  Company,  p.  239. 
Mimakoff  (Jroup.  p.  M». 
M<it]Krcli  SoiiioT,  p.  il. 
Miinastory,  p.  tS. 
MunawaRh,  p.  239. 
Monitor,  p.  65. 
Monitor  (iroupi  p.  fij. 
Monitor  North,  p  CJ. 
Monitor  South,  p.  GG. 
ilontuiB.  p.  sao. 
MorninB  Star.  pp.  19*.  199. 
MorninK  Star  North,  pp.  IM,  iOO. 
.Morris  C^rwik,  p.  ir,G. 
Mount  Abundaiico.  p.  tGO. 
Mount.  Kcauty,  p.  i7. 
Mount  Birnic,  pp,  27,  SCT. 
Mount  liirnie  Group,  pp.  27,  JS7. 
Mount  BMiiite.  p.  50y. 
Mount  Bmccwoll,  p.  278. 
Mount  Drown,  pp.  319.  330, 
Mount  Brown  No.  1  North,  p.  SiO. 
Mount  Brown  No.  1  South,  p.  319. 
Mount  Uholmaford,  pp.  330,  3S1. 
Mount   Clwlmatord  No.    1    South,    p. 


lAa 


it  Cliprrv,  pp.  32.  330,  S3i. 
it  Cherry  No.  1  North,  p.  32*. 
Mount  CuthlMjrt,  pp.  314,  315. 
Jl^rit  Cuthl)ert  A,  p.  315. 
Mount  Cuthl)ert  t^mptoiy,  p.  310. 
itount  Cuthl«rt  (iroup,  p.  Sli. 
Mount  Cuthbt-rt  North,  p.  31.'i,  31S. 
Mount  Cufhborl  North  No.  1,  pp.  315, 

318. 
Mount  Cuthliert  North  No.  2,  p.  315. 
Mount  Outhbort  Soutli.  p.  315. 
Mount  Cuthbort  South  No.  1,  pp.  316, 

311. 
Mount  Cuthbort  South  No.  2,  pp.  S15, 


Mount  Douglas,  pp.  232,  233,  tS^. 

Mount  Elliott,  p.  S. 

Mount  Elliott  Company,  p.  TO. 

Mount  Elliott  Group,  p.  t. 

Mount  Fanny,  p.  29. 

MountPerriim,I>,3()3. 

Mount  Flaonagan,  p.  70. 

Mount  Giwdon,  p.  365. 

Mount  Gordon  Group,  p.  385. 

Mount  Gordon  No.  1  North,  p.  365. 

Mouob  Gordon  No.  1  Soutii,  p.  365. 

Mount  Gwdon  No.  2  South,  p.  365. 

Mount  Hare,  p.  5*7. 

Mount  Hood,  p.  2»4. 

Mount  Hopo,  pp.  37,  38. 

Mount  Hope  Central,  p.  37. 

Mount  Hope  Group,  pp.  29,  17. 

Mount  Hope  North,  pp.  87,  39. 

Mount  H<q>e  No.  1,  pp.  87,  ii. 

Mount  Hope  South,  pp.  37.  it. 

jMount  Howard,  p.  88. 

Mount  Howard  Group,  p.  S8. 

Mount  Howard  South,  p.  88. 

Mount  Joseph,  p.  300. 

Mount  Ix-jiioj-d,  p,  JJJ. 

Mount  Lcalio,  pp.  278,  279. 

Mount  Leviathan,  pp.  248,  255. 

Mount  Lidster.  p.  117. 

Mount  Lidster  Group,  p.  117. 

illount  Lloyd,  p.  IGG. 

Mount  Lloyd  Group,  p.  166> 

Mount  Lloyd  No.  1  North,  p.  266. 

.Mount  Lloyd  No.  1  South,  p.  166. 

Mount  Lloyd  No.  2  South,  p.  Z6fl. 

Mount  UoyJ  No.  3  South,  p,  266. 

Mount  Lookout,  p.  210. 

Mount  Lueaa.  p.  300. 

Mount  McCftbe.  p.  117. 

Mount  McCabe  Group,  p.  117. 

Mount  Merlin,  p.  16. 

Mount  Morlin  Copper  Company,  pp. 

16.  66, 
Mount  Motallio,  p.  t9i. 
Mount  Metallic  Group,  p.  195. 
Mount  Millioont,  p.  307. 
Mount  Alillicont  South,  p.  308. 
Mount  Minde,  pp.  170,  173. 
Ttlount  Norma,  p.  220. 
Mount  Norno,  p.  229. 
Mount  Olive,  p.  293. 
Mount  Oxide,  pp.  359,  361. 
Mount  Oiido  Group,  p.  S69. 
Mount  Oiide  No.  1  East,  pp.  380,  Mf 
Mount  Oxide  No.  1  North,  pp.  360. 


Moa 


364. 


t  Oxide  No.  2  North,  pp.  860. 
t  Oxide  No.  1  South,  pp.  860. 


INDEX. 
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l^Iount  Oxide  No.  2  South,  pp.  360, 

365, 
Mount  Pisa,  p.  242. 
Mount  Remarkable,  p.  291. 
Mount  Remarkable  Group,  p.  291. 
Mount  Sheaffe,  p.  170. 
Mount  Sparklet,  p.  337. 
Mount  Stanley,  p.  328. 
Mount  Stanley  No.  1  South,  p.  324. 
Mount  Start,  p.  91. 
Mount  Stuart,  p.  330. 
Mount  Surprise,  p.  165. 
Mount  Sylvia,  pp.  50,  55,  62. 
Mount  Wheeler,  pp.  169,  219. 
Mount  Wheeler  Group,  p.  219. 
Mountaineer,  p.  213. 
Mountain  Maid,  pp.  139,  1^0. 
Mountain  Maid  No.  1  West,  p.  HI. 
Mountain  Home,  p.  229. 
Mountain  Home  Group,  p.  229. 
Muscovite  rock,  p.  171. 
Musical  Union,  p.  236. 
Myall  King,  p.  69. 
Myally  Creek,  p.  359. 


Native  Companion,  p.  273. 

Native  Companion  Group,  p.  273. 

Native  Copper,  pp.  44,  77,  168,  225, 
243,  244,  251,  276,  296,  311,  314, 
317,  835,  347. 

Native  Police  Waterhole,  p.  69. 

Neill's  Process,  p.  60. 

Newcastle,  pp.  153,  161. 

New  Chum,  pp.  258,  259. 

Nick  of  Time,  p.  212. 

Nil  Desperandum,  p,  3J^3. 

9-Mile  Well,  p.  240. 

No  Doubt,  pp.  79,  82. 

Noontide,  pp.  124,  128. 

Northerner,  p.  332. 

North  Queensland  Exploration  Com- 
pany, pp  93,  95. 


•O'Brien's,  p.  286. 

Occidental,  p.  1^. 

Old  Man  Creek,  p.  344. 

Oliver  Twist,  p.  276. 

Origin  of  ore  bodies,  pp.  11,  90,  166, 
167,  178,  221. 

Orion's  Belt,  p.  69. 

•Orphan,  p.  336. 

Orthoclase,  pp.  39,  44,  93,  284. 

Osprey,  p.  358. 

Our  Luck,  p.  69. 

Overlander,  p.  358. 
Oversight,  p.  37. 
Oxide,  p.  258. 

Oxychloride,  p.  362.    See  alto  Ataca- 
miie. 


Prospecting  Area— 240,  p.  263;  242,  p, 
300;  257,  p.  325;  No.  283,  p.  353 
288,  p.  300;  260,  p.  69;  261,  p.  300 
265,  p.  300;  297,  p.  76;  301,  p.  68 
No.  300,  p.  3U' 

Palm-tree,  p.  273. 

Palm-tree  Creek,  p.  273. 

Patchworth,  p.  287. 

Peacock,  p.  351. 

Pearl,  p.  188. 

Pearl  Extended,  p.  187. 

Pearl  Group,  p.  187. 

Pegmatite,  pp.  39,  44,  284,  355. 

Pegmatitic  structure,  pp.  356,  857. 

Pelican,  p.  351. 

Perseverance,  pp.  103,  111. 

Phoenix,  pp.  153,  157. 

Pilgrim,  pp.  17,  25. 

Pilgrim  Creek,  p.  26. 

Pilgrim  Extended,  p.  26. 

Pilgrim  Group,  p.  25. 

Pindora,  p.  87. 

Pindora  Group,  p.  87. 

Pindora  South,  p.  88. 

Pinnacles,  p.  303. 

Pioneer,  p.  132. 

Pioneer  Chief,  pp.  123,  124. 

Pioneer  Chief  Group,  p.  123. 

Pisa  Hill,  p.  248. 

Pneumatolysis,  p.  178. 

Policeman,  pp.  99,  100. 

Policeman  West,  pp.  99,  101. 

Polycarpaja,  pp.  71,  221,  288. 

Pool,  p.  192. 

Pooncairie,  pp.  301,  302. 

Porcellanite,  p.  93. 

Porphyry,  pp.  29,  33,  67,  68,  79,  85, 
196,  202,  277,  304,  314,  336,  339, 
341,  342,  344,  345,  348,  357. 

Primrose,  p.  126. 

Princess  East,  p.  270. 

Princess  North,  p.  270. 

Princess  South,  p.  270. 

Printy,  p.  2U. 

Prodigal,  p.  36. 

Prospector,  pp.  132,  136. 

Prospector  Creek,  pp.  291,  295. 

Pseudo-morphous,  pp.  110,  149,  168, 
222,  299,  302. 

'*  Pudding-stone,'*  p.  299. 

Pumpkin  Gully,  p.  232. 

Pyrite,  pp.  13,  14,  34,  48,  57,  59,  74,  83, 
106,  110, 125, 154"  166, 167, 168, 170, 
174,  188,  201,  211,  221,  222,  223,  224, 
264,  296,  299,  320,  322,  335,  367. 

Pyritous  slate,  pp.  61,  222. 


Quartz  crystals,  p.  95,  &o. 
Queen  Bee,  pp.  352,  354* 
Queep  Cross,  p.  69. 
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QuoniiHluid  Uiippi>r  Fioclioldi  Limited, 

p|i.  80,  l&'i,  2T(K 
Queensl&ndvr.  p.  t^. 
Qumnflland  Eiplurution  Cnnip«n<r,  pp. 

195,  197.  201,  342,  S43,   250,  251, 

253,  ^h.  3r>6. 


RailwiLj  Ojinpuij,  p.  239. 

RaiiilKiw,  pp.  93,  Wi. 
RaU-iHli  HHtjiit-.  p.  trr. 


273:  N... 
N...  2H(i, 


Nc.  ;i.  |>.  :i;  No.  19,  p. 
a.  p.  12;  N...  r.:;.  j..  aL7; 

,  IRU:  No.  310.  p.  SB.'i. 


RippI 

Kp.mcH.ti  i>.aio. 

RoIht       Vfrk  t  Ircmp,  p,  W5, 

lt«1>  Itov.  pp.  l.=->3.  I«U,  iff/. 

Hwklwids.  pp.  2.-*.  «;/. 

Itockluuls  {Inrnp.  p.  MJ. 

li^ii'kliuiil^  No.  1  Kasi,  p.  JG/. 

R«.klaiid-  No.  1  West.  pp.  258,  W*. 

Rock  MWtioiix.  p.  49. 

R««-.  p.  ?7.;, 

H.«,  Mid  TliUllo,  p.  224. 

R<i«-lmil.  r>.  tU. 

Hii^lmd  llriiiip.  p.  tJi. 

Rnw'loaf.  p.  VS. 

Rtwrllo.  !>.  mi. 

]i..s.»wi)w!.  p.  ««. 

Ro.'^luul.  B.(^.  p.  32. 


I.  P- 


..  303.    Hff  alio  Chiprit«. 


Ssiiit  Pbtiiok,  p.  fSd. 

Saint  Paul's  Crook,  p.  323, 

Saint  Puil'a  Group,  p.  351. 

Saliibury.  p.  138. 

Sandstone,  p.  3e,''i. 

Soar  Inn's,  p.  M7. 

Scbwlibc,  pp.  2m,  234. 

Roliiab.    Src  almoat  ererj  mine. 

School,  pp.  1B7,  224.  Stt  alio  Tour- 
maline. 

S<K»ndary  ulioa,  pp.  167,  222.  348,  276, 
299,  303,  321. 

SM>ondary  sulphide,  pp.  8,  1ft  86,  4$, 
lOS.  lOe,  126,  1B8,  in,  279, 389,  SIS, 
327.881. 


Secret,  p.  tli. 

Secret  Group,  p.  til. 

Seletiitn,  p.  223. 

Selwyn.  p.  8. 

Selwyn  KanRO,  pp.  2,  15. 

S.'ricito,  p.  335. 

Serpent  Hill  liroup,  p.  156. 

Serpent  Hill  No.  7,  p.  IS6. 

Sorpent  Hill  No.  9,  p.  taS. 

SiTpcntine.  p.  190. 

ShaJimiieare,  p.  212, 

Sl.aninH.k.  pp.  221,  Iti- 

Sliearziiiii-.  pp.  161.  174,  220,  833,  350, 


361. 


I.  lao. 


tilicirioatJon.  pp.  346.  39.'>,  362. 
(iUciG.'.l  UiiHHiitc.  i>p.  24.  75,  76.  101, 

1U.  l->r..  131.  248.  265,  272,  299. 
%iiil<>r,  pp.  Vm.  l»i.  144,  176.  284,  272, 

;ill  313.  33T.  3r>i. 


Slair 


!ill.  I 


IH'k.   ] 


219. 


SOS. 


SIflly  Creek,  p 
S■lIl»^l..^nl.  p.  //>>. 
S.,ilii('n.,-k,  p.  342. 
Ki.l.lier*C!»p,  p.  1/U. 
ScHitli  Mulh-n,  p.  273. 
.SiHwularito,  pp.  181,  255,  833, 
Speculation  (olaim).  pp.  1(5,  146, 1 
SiH-culntion  (kawe).  pp.  153,  161. 
S[HH.'iilation  Went.  pp.  145,  I5t. 
Spoiii'il  MliisI,  pp.  277.  347. 
SpriiitcB.  pp.  J92,  i:i-i. 

SpriiiK^  Block  No.  1,  p.  192. 
Sp^illK^  C'ainp,  p.  186, 
SptinCB  (iniup.  p.  /,W. 
Spriiifts  P.'akH,  p.  }S!I. 
SpriiiKH  Suulli.  p,  192, 
Siiuilu,  p.  323. 
StiKkwofk.  pp.  56.  59,  61. 
Slroinatopora.  p.  232. 
Sulphuric  acid.  p.  174. 
Sunilowor,  p.  213. 
Sunri*.  p.  219. 
Sun*t,  p.  tJh 
Hutiwt  Group,  p.  tli. 
Sunset  No.  1  North,  p.  Ilf. 


).  306. 


Surpn*c  (Sriiiup, 
Surprii*  SiHith.  1 
S.vneliiie,  p.  362. 


..  103. 


Talo,  p.  383. 
Talawanta,  p.  350. 
Talk  o'  the  Hills,  p.  7«. 
Tambouciuo,  p.  1S$. 
Tamliourine  Group,  p.  MS. 
Tambourins  Ekiuth,  p.  IB7. 
Teddington  Lock,  p.  3D. 
Te)egT^.h,  p.  S$. 


Tenorite,  p.  57. 

Tenelated  ore,  pp.  47.  18.  92,  06,  1% 

IM,  1S5,  &0. 
TharaiB,  pp.  118,  111. 
Tharas  Group,  p.  Ut. 
Thania  No.  1  Block,  pp.  113,  120. 
Thwaia  No.  1  East,  pp.  118,  IP). 
Theroaa,  p.  S9. 
ThistiB,  p.  lit. 

Thiatle  (Chinaman  Creek),  p-  t^. 
Three  Joker;,  p.  tSl. 
Three  Jacks,  p.  SSS. 
Tile^^re,   pp.   13,   15,   18,  81,   131,   and 
practically  e^ery  crop,  pp.  168, 185. 
Timber,  p.  79. 
Timberoo,  pp.  170,  m. 
Timberoo  Group,  p.  J^O. 
Topography,  pp.  3,  50,  169,  189,  220, 

288,  333,  355,  Ac 
Torpedo    Creek,  p.  359. 

Tourmaline,  pp.  160,  106,  167,  169.  178. 
179,  221,  234,  274.    Set  alio  School. 

Tower's  Boja,  p.  SS. 

Town,  p.  til. 

Transput,  pp,  60.  361. 

Treatment,  p.  60. 

Trikelana,  p.  iS. 

Trikelana  Group,  p.  16. 

Try  Again,  pp.  124^  liT. 

True  Blue.  p.  Gi. 

Trump,  pp.  7 J. 

Tulip  No.  1  East,  pp.  103,  106. 

Tulip  No.  1  VViest,  pp.  103.  108. 

Turgite.  pp.  7*.  76,  98,  123,  130,  222. 

Twiggie  Vous.  p.  U- 

Two-mile  WeU,  p.  169. 

Two  Sports,  pp.  277,  ilSS. 


Una,  pp.  2?7,  278. 

Una  Group,  p.  *77. 

Una  North  Block,  pp.  277,  279. 

Una  South,  pp.  277,  278. 

United,  p.  69. 

Unknown,  pp.  lH.  ISl. 

Unnamed  claims,  pp.  U,  nS,  tS7.  VS. 

Unnamed  leases,  pp.  16.  3*. 


Vanadium,  p.  48. 
Viototj.  p.  226. 
Violet,  pp.  91,  9S. 
Violet  United,  pP-  «*. 
Vivian,  p.  69. 
Von  Bremen's  Camp,  I 


Von  Bremen's  Group,  p.  St^. 
Vulcan,  p.  ?2S. 


Wairaakaori,  p.  264. 

Wakeful,  p.  18G. 

Wallaroo,  p.  tOt. 

Wanderer,  pp.  213.  357. 

Wanderer  Creek,  p.  242.       ' 

Waratah,  pp.  113.  115. 

Warwick  Castle,  p.  323. 

Warwick  CasUe  Group,  p.  StS. 

Warwick  Caatle  1  North,  p.  323. 

Warwick  Castle  3  North,  p.  328. 

Warwick  Castle  3  North,  p.  323. 

«  lti■rcou^^e,   p.  ISS. 

Wattle,  pp.  202.  tOS. 

Weatherly,  p.  il5. 

Wee  MacGreyor,  pp.  202,  106. 

Wee    MacGregor    Clonourry    Mines, 

Limited,  pp.  203,  205,  206. 
Wee  MaaGregor  Company,  p.  89. 
Wi-e  MacGregor  Eitended,   pp.   202, 

206,  iOS. 
Woe  MacGregor  Group,  p.  tOl. 
Wee  MacGregOT  No.  1  North,  p.  323. 
Wee  MacGregor  No.  2  North,  p.  323. 
Wee  MacGregor  No.  3  North,  p.  323. 
Wee  Tayl™,  p.  S9. 
WckiL,  p-  I'-,!). 
AVi'-t  Cloijciiriy  Copper  Limited,  pp. 

97,  189,  215,  216,  218,  270. 
White  GorRe,  p.  295. 

..iie  Glide,  pp.  153,  160. 
White  Glide  Group,  p.  160 
White  Rose,  pp.  S7.  98. 
Widow,  p.  ^<ii. 
Wild  MacGregor,  pp.  17,  ti. 
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THE  OAKS  VIEW  GOLD  MINES. 


L  INTRODUCTION. 

Oaks  View  Hill,  on  which  the  claims  are  located,  is  on  Grazing 
Farm  No.  Iv,  Canoona,  which  is  distant  from  Rockhampton  45  miles 
by  road.  Further  particulars  as  to  locality,  topography,  history,  &c., 
will  be  found  in  a  previous  report.* 

The  population  of  the  field  at  the  beginning  of  September,  1905, 
was  estimated  to  be  eighty  men,  women,  and  children. 

The  Oaks  View  Hill,  being  outside  of  any  goldfield,  the  groimd 
can  only  be  taken  up  and  held  a»  ordinary  claims,  imder  the  regula- 
tions of  the  Mining  Act,  by  possessors  of  miners'  rights.  Amalgama- 
tion of  these  ordinary  claims  (200  feet  by  400  feet)  has  now  been 
carried  out.  The  resultant  extended  claims  are  ten  in  number,  and 
cover  an  area  1,800  feet  from  north  to  south  and  2,800  feet  from 
east  to  west. 

There  has  been  considerable  agitation  to  have  the  workings  in- 
cluded in  an  extension  of  the  Canoona  Goldfield,  which  would  allow  of 
leases  being  taken  up  imder  a  more  satisfactory  tenure.  The  employ- 
ment of  two-thirds  of  the  number  of  men  (twenty-four)  now  compulsory 
would  then  fulfil  the  labour  conditions. 

II.  OAKS  VIEW   GOLD   MINE  (No.  441). 
(The  Oaks  View  Gold  Mining  Company,  Limited). 

1.  Area. 
This  extended  claim  comprises : — 

(a)  No.  423,  the  combined  reward  claim  and  attached  ordinary 

claim  (700  feet  by  400  feet),  on  the  former  of  which  are 
the  main  or  western  workings. 

(b)  No.  438,  the  "  Crown  of  the  Hill "  (300  feet  by  400  feet), 

on  which  there  are  no  workings. 

(c)  No.  437,  the  "  Eva"  (300  feet  by  400  feet),  on  which  are  the 

eastern  workings. 

(d)  No.  440,  the  "  Last  Piece"  (100  feet  by  400  feet),  on  which 

there  are  no  workings. 

These  extend  from  west  to  east  along  the  brow  of  the  Oaks  View 
Hill,  on  the  northern  side. 

■—■■■■  ■»■-■—  ,«..-.i  I  I.... 

*  Seoent  discovery  of  gold  at  Oakn  View,  near  Rockhampton,  bv  L.C.B.,  Brisb. 
By  Auth.  1905,  p.  11,  2  plates.  (G.8.Q.P.  No.  199).  Also  Q'land  Gk>v.  Min.  Jour., 
Aol.  vi.  (1905),  p.  67. 
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2.  Western  Ground  (No.  423). 
The  term  western  ground  is  generally  employed  locally  in  re- 
ferring to  the  reward  claim,  there  being  no  workings  on  the  remainder 
of  claim  No.  423. 

I.    WORKES^GS. 

The  main  workings  are  on  the  north-western  slope  of  the  hill,  just 
below  the  brow.  They  comprise  three  shafts,  Nos.  1,  2,  and  2a,  with 
attached  stopes,  drives,  crosscuts,  &c,,  covering  an  area  240  feet  long 
and  up  to  70  feet  wide.    {See  Plan  1.) 

Surfacing. — The  surface  soil  to  a  depth  of  two  feet  has  been 
removed  (for  crushing)  over  a  distance  of  a  chain  west  and  north  of 
No.  1  shaft.  About  2^  chains  north-west  of  No.  1  shaft  a  trench 
twelve  feet  long  was  sunk  to  a  depth  of  17  feet. 

No.  1  Shaft  (5  feet  6  inches  by  3  feet)  has  been  sunk  vertically  to 
a  depth  of  74  feet,  the  brace  being  five  feet  below  that  of  No.  2  shaft. 
It  was,  when  last  seen,  only  18  feet  deep,  but  has  since  been  deepened 
in  search  of  a  defined  footwall.  At  a  depth  of  17  feet  the  shaft  is  con- 
nected with  the  stopes  now  extending  downwards  and  eastwards  to  the 
No.  2  shaft  (and  thence  north-eastwards  to  the  No.  2a  shaft).  Besides 
the  stope,  which  has  an  average  width  of  about  25  feet,  with  a  length 
of  70  feet,  there  are  several  radiating  drives,  with  a  total  length 
of  150  feet,  the  positions  of  which  can  be  seen  on  the  accompanying 
plan  (Plan  2).  A  crosscut  runs  19  feet  south  25°  west  from  the  bottom 
of  the  shaft. 

No.  2  Shaft  is  slightly  further  up  the  hillside,  the  brace  being 
5  feet  above  that  of  No.  1,  from  which  it  is  distant  54  feet  east  6° 
north.  It  is  44  feet  vertical  to  the  stopes,  which  continue  up  to  No.  1 
and  down  to  No.  2a  shafts. 

From  No.  2  shaft  a  drive  runs  due  north  for  30  feet  and  south 
for  ten  feet.  Then  an  inclined  stope,  gradually  narrowing  down  to  a 
drive,  extends  east-north-east  for  47  feet,  and  at  the  bottom  is  a  pros- 
pecting drive  running  25°  to  the  south-by-east.  Two  drives,  ten  feet 
apart,  run  ten  feet  to  the  west  from  the  bottom  of  the  inclined 
stope,  and  are  then  connected  by  an  underlie  40  feet  in  length, 
from  the  upper  end  of  which  a  crosscut  extends  15  feet  to  the  west- 
by-north.  From  the  lower  end  of  this  underlie  a  drive,  40  feet  in 
length,  connects  with  No.  2a  shaft,  and  the  ore  above  it  has  been 
stoped  out  for  a  distance  of  30  feet.  Beyond  the  stope  the  drive 
extends  30  feet,  and  from  it  two  crosscuts  branch  off,  onei,  35  feet 
in  length,  to  the  south-west,  and  one,  ten  feet  in  length,  to  the  west-by- 
north.  From  the  same  drive  west  of  the  No.  2a  shaft  two  inclines, 
thirteen  and  20  feet  in  length,  have  been  carried  down  on  the  ore,  and 
from  the  bottom  of  the  latter  a  crosscut  has  been  carried  back  to  the 
south-west  for  ten  feet. 
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No.  2a  Shaft  lies  87  feet  north  40°  east  of  the  No.  2  shaft.  It  is 
^9  feet  deep,  the  brace  being  18  feet  below  that  of  the  No.  2  shaft. 
{See  Plate  1.) 

From  the  shaft  a  wide  inclined  drive  runs  easterly  for  ten  feet,  and 
then  north-easterly  for  30  feet,  to  a  level  opened  25  feet  to  the  north- 
west and  18  feet  to  the  south.  At  the  western  end  of  the  level  is  a 
ten-foot  crosscut  to  the  south,  while  from  the  centre  of  the  level  a  winze 
has  been  sunk  20  feet,  and  a  drive  carried  20  feet  to  the  north-east. 

II.    ORB   BODIES. 

The  western  workings  have  proved  a  shoot  of  pay  ably  auriferous 
•ore  to  extend  from  the  No.  1  shaft  nearly  eastwards  to  the  No.  2  shaft, 
with  an  average  width  of  25  feet.  Beyond  the  No.  2  shaft  the  run  has 
trended  more  to  the  north-east.  In  the  No.  2a  workings  the  rich  shoot 
appears  to  have  a  width  of  30  feet  or  more.  The  greatest  width  proved 
by  stope  and  drive  in  the  No.  1  workings  is  50  feet;  in  the  No.  2 
workings  45  feet;  and  in  the  No.  2a  workings  70  feet;  while  on  the 
bottom  level  40  feet  has  been  exposed. 

The  method  hitherto  adopted  having  been  to  follow  the  richest 
gold,  little  is  known  as  to  the  extent  of  the  "  pay  ore.*'  The  thickness 
may  be  gauged  by  the  height  of  the  stopes — four  to  six  feet  (and  even 
ten  feet) ;  and  it  may  be  taken  to  average  five  feet  six  inches,  varying 
as  it  does  between  four  feet  in  the  upper  and  ten  feet  in  the  lower 
workings. 

The  No.  1  shaft  sinking  comprised : — 

Gossan,  from  the  surface  to  45  ft.  depth        ...^ 

Serpentine  (9  ft.)  to  54  ft.  depth  Occasional 

Gossan  (10  ft.)  to  64  ft.  depth )■     colours 

Kaolinised  ferruginous  serpentine  (10  ft. )  to  I      of  gold. 
74  ft.  depth         ...        ...         ...        ...        ...J 

The  drive  passed  from  serpentine  to  gossan  within  ten  feet,  and,  after 
three  feet,  into  ferruginous  and  cherty  quartzose  ore.  This  is  very  pro- 
mising in  appearance,  being  identical  with  ground  proved  rich  in  the 
No.  2a  workings ;  but  a  sample  taken  by  me  was  crushed  and  washed 
for  only  traces  of  gold.  The  dip  of  the  whole  is  from  45°  to  60°  to  the 
north-east,  so  that  the  belt  of  serpentine  in  which  sinking  ceased  should 
be  at  least  20  feet  thick. 

The  deeper  workings  are  important,  as  they  prove  the  gossan  and 
intercalated  layers  of  serpentine  to  have  a  thickness  of  at  least  60  feet ; 
and,  though  poor  in  the  drive,  very  little  additional  exploring  might 
reveal  rich  ore. 

The  floor  of  the  No.  1  stope  is  formed  by  a  lenticular  layer  of  ser- 
pentine, which  cuts  out  to  the  north-east  of  the  No.  1  shaft.  It  is, 
therefore,  within  the  bounds  of  possibility  that  "  pay  ore"  may  be 
found  beneath  that  serpentine. 

At  15  feet  from  the  surface  in  No.  2  shaft,  a  four-foot  quartz  reef 
was  cut  through,  while  beneath  it  was  auriferous  gossan,  which  was  not 
properly  tested  because  the  shaft  was  being  sunk  to  the  bottom  of  the 


10 

No.  1  stope  for  ventilaticm.  It  is  now  believed  that  this  gosean  is  the 
some  as  that  being  worked  below  No.  2a  shaft,  and  that  two  dii^nct 
gold-bearing  layers  have  been  worked — ^that  in  the  No.  2a  workinga 
being  an  upper,  and  that  in  the  No.  1  workings  a  Uwer.  The  present 
workings  connecting  No.  2  and  No.  2a  shafts  are  in  country  separating; 
the  two  auriferous  zones. 

In  the  No.  2a  shaft  the  lode  material  was  cut,  b^aeath  a  six-foot 
quartz  reef,  at  83  feet  from  the  surfaee,  and  was  sunk  in  for  six  feet. 
The  quartz  reef  is  being  left  standing,  as  it  forms  a  splendid  roof.  It 
is  presumed  to  be  that  cut  in  the  No.  2  shaft  at  15  feet  depth. 

The  evidence  of  the  workings  shows  the  trend  of  the  ore  body  to 
be-  not  towards  the  eastern  workings,  but  towards  the  Magazine  Rock 
on  the  south-east.  The  network  of  quartz  veins  in  the  serpentine  there 
may  be  taken  to  represent  the  solid  quartz  vein  found  in  No.  2  and 
No.  2a  workings.  It  has,  however,  yet  to  'be  proved  that  the  gold 
persists  as  well  as  the  gossan  and  quartz.  Some  prospecting  was 
done  in  the  vicinity  of  the  Magazine  Rock  twenty  years  ago;  but,, 
though  the  ore  appears  promising  enough,  the  gold  is  absent,  or  present 
only  in  small  quantities.  Similarly  the  work  towards  the  north-west 
has  been  discouraging.  The  stone  from  the  deep  trench  to  the  north- 
west of  the  No.  1  shaft  was  crushed  for  an  average  yield  of  3  dwt.  per 
ton — that  on  the  surface  carrying  6  gr.  to  the  dish  (IJ  oz.  per  ton), 
while  that  beneath  decreased  in  value  rapidly.  This  would  indicate- 
that  the  ore  body  should  be  expected  rather  to  the  west  than  the  north- 
west of  the  workings. 

Gossan  does  occur  at  intervals  between  the  western  and  eastern 
workings,  and  gold  has  been  found  in  the  soil  along  the  whole  of  the 
northern  side  of  the  Oaks  View  Hill;  consequently  there  seems  to  be 
more  likelihood  of  gold  being  found  in  an  east  and  west  belt  than 
along  the  true  strike  to  the  north-west  and  south-east,  but  nothing  has 
been  done  to  prove  the  existence  of  ore  deposits. 

IH.   ORB. 

The  ore  is,  in  main  part,  a  gossan,  consisting  as  it  does  of  a 
siliceous  framework  filled  in  with  ferruginous  clay.  Patches  of 
unaltered  serpentine  and  flecks  of  a  green  chrome-bearing  silicate  are 
distributed  irregularly  through  it,  and  crystalline  quartz  of  two  growths 
can  be  washed  out  of  the  ore  from  the  bottom  leveL  The  most  pvomis- 
mg  stone  is  cellular  gossan  (palpably  leached  serpentine),  containing 
streaks  of  dark-coloured  magnesian  silicate,  and  veined  to  a  large 
extent  with  granular  blue  quartz,  the  thin  (^-inch)  lenticular  leaders 
showing  no  orientation.  The  bulk  of  a  ton  of  gossan,  as  sent  to  the 
mill,  has  been  determined  by  Mr.  O'Meara  to  be  34  cubic  feet. 

The  reef  is  simply  serpentine,  veined  and  almost  entirely  replaced 
by  quartz ;  and  that  the  replacement  has  taken  place  along  a  fissure  is 
indicated  by  the  splendid  foot  wall  (and  hanging- wall  also)  with  attached 
polished  flucan. 
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The  distribution  of  the  gold  in  the  gossan  is  very  irregular,  rich 
patehes  being  frequently  separated  by  seemingly  identical  but  almost 
barren  ore.  The  gold  cannot  be  seen  in  the  faces,  aad  its  presence  or 
absence  has  to  be  proved  by  sampling  and  panning  off. 

The  gold  from  the  bottom  crosscut  (1 60-foot  level)  is  both  fine  and 
granular,  the  latter  being  coated  by  blue-black  manganese  dioxide  or 
magnesian  silicate.  The  manganese  dioside  has  often  a  light  blue 
tinge,  and  is  commonly  known  at  the  Oaks  View  as  cobalt.  My 
specimens  being  packed  away,  I  have  not  yet  been  able  to  test  them 
for  cobalt. 

rV.    SAMPLES. 

The  following  samples  were  not  taken  with  any  idea  of  valuing  the 
mine,  but  to  test  the  payable  thickness  in  the  lower  workings,  for  it 
was  understood  that  the  whole  of  the  workings,  including  the  crosscuts, 
were  in  payable  ore.  To  determine  the  value  of  the  present  faces 
samples  would  have  to  be  taken  throughout  the  workings,  from  roof  to 
floor,  at  not  more  than  ten  feet  apart,  and  this  would  necessitate  the 
taking  of  at  least  100  samples.  It  is  not  certain  that  a  reliable 
estimate  could  even  by  that  means  be  secured,  for  the  richer  ore  has 
been  broken  down  and  raised,  leaving  poorer  faces,  though  the  ore  a 
few  feet  inside  might  be  still  richer.  The  occmrenoe  of  the  gold  in 
patches  or  bunches  adds  another  difficulty. 

Sample  1 :    From  the  bottom  of  the  lowest  winze  (160-foot  level) 

in  the  No.  2a  workings  and  for  six  feet  along  the  crosscut ;  assayed  by 

the  Government  Analyst : — 

Gold,  10  dwt.  4  flnr.  per  ton. 
Silver,  4  dwt.  ,, 

Sample  2:    From    the    whole    length  (about    ten    feet)  of   the 

southern  crosscut  on  the  140-foot  level  in  the  No.  2a  workings;  assayed 

by  the  Government  Analyst : — 

Gold,  12  dwt.  12  gr.  per  ton. 
Silver,  4  dwt.  12  gr.      „ 

Sample  3 :    From  the  southern  crosscut  (35  feet  in  length)  on  the 

70-foot  level ;  assayed  by  the  Government  Analyst : — 

Oold,  nil. 
Silver,  trace. 

Both  samples  1  and  2,  it  will  be  seen  on  reference  to  the  plan 
attached,  were  taken  from  ore  over  five  feet  from  the  quartz  reef,  that 
immediately  along  the  reef  having  been  proved  (on  the  140-foot  level) 
to  be  still  richer.  They,  therefore,  prove  a  considerable  thickness  of 
ore  over  a  limited  area  to  be  still  payable  in  the  deepest  workings.  I 
saw  sajnples  from  the  bottom  crosscut  washed  for  6  gr.  to  the  dish 
(IJ  oz.  per  ton)  without  crushing,  and  Mr.  Apps,  the  sampler,  informed 
me  he  got  good  prospects  from  the  whole  length  of  the  crosscut. 

With  regard  to  sample  3,  the  whole  length  of  the  crosscut  was 
included,  as  it  differs  very  little  in  appearance  from  gossan  proved 
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rich  elsewhere,  and  as  I  was  not  informed  of  the  fact  that  fair  prospeota 
were  obtained  only  from  the  manganese-stained  gossan  within  a  few 
feet  of  the  inner  end. 

V.    OUTPUT. 

From  the  surface: — 

345  tons  yielded       85  oz.  =  5  dwt.  per  ton. 

Surface  to  44-foot  level : — 

1  ton  12  cwt.  dinh  tailingH  yielded        19  oz.  =  11  oz.  17  dwt.  per  ton. 

100  tons  yielded       305  oz.  4  dwt.  =  1  oz.  18  dwt.  per  ton. 

February  to  December,  1904  : — 

Prospects  washed  in  dish 327  oz.  4  dwt. 

Makings  a  total  of     651  oz.  8  dwt.  =  4  oz.  per  ton. 

44-foot  level  to  101-foot  level : — 

318  tons  yielded       342  oz.  =  1  oz.  1  dwt.  per  ton 

101-foot  level  to  146-foot  level : — 
387  tons  yielded       475  oz.  11  dwt.  =  1  oz.  4  dwt.  per  ton. 

Total  to  the  end  of  September,  1905 : — 

1,211  tons  12  cwt.  yielded  1,228  oz.  15  dwt.  =  1  oz.  per  ton. 

The  above  returns  were  given  me  by  the  manager  (Mr.  O'Meara). 
The  monthly  returns  from  the  secretary  (Mr.  Catt),  which  include  hoth 
eastern  and  western  crushings,  are: — 

1905,  Jan. :  ]  19  tons  for  227  oz.    6  dwt.  =    1  oz.  18  dwt.  per  ton. 

March:  380  „  130  oz.  14  dwt.  =    G  dwt.  20  gr.       „ 

April :  80  „          (52  oz.  18  dwt.  =  14  dwt.  15  gr.        „ 

May  :  96  „          34  oz.    0  dwt.  =    7  dwt.  2  gr.         „ 

June  :  122  „  267  oz.    0  dwt.  =    2  oz,    4  dwt.        „ 

July  :  96  „  202  oz.  10  dwt.  =    2  oz.    2  dwt. 

Aug.:  142  ,,  128  oz.    0  dwt.  =18  dwt. 

Sept.  :  149  „  144  oz.  17  dwt.  =  19  dwt.  11  gr. 


It 


1,190      „      1,197  oz.   5dwt.  =    1  oz.  „ 

The  value  of  the  gold  washed  out  by  the  prospecting  syndicate 
was  £3  10s.  per  oz.,  while  that  of  the  ingots  sent  from  the  mine  variea 
between  £3  10s.  and  £3  15s.,  the  average  being  £3  14s.  per  oz. 

3.  Eastern  Ground  (No.  437). 

The  eastern  ground  comprises  claims  Nos.  437  (the  "Eva")  and 
440  (the  "  Last  Piece  "),  on  the  the  latter  of  which  no  work  has  been 
done. 

I.    WORKINGS. 

Work  was  begun  by  Moor  on  the  "  Eva,"  but  some  work  has 
lately  been  done  by  the  company,  the  location  being  almost  1,100  feet 
east  of  the  western  workings.     (See  Plan  3.) 

Moor's  No.  1  shaft  is  18  feet  deep  (vertical),  and  underlies  1  in  1 
for  15  feet. 

Moor's  No,  2  shaft,  25  feet  to  the  west  of  No.  1,  is  really  only  a 
few  feet  deep,  but  connects  with  No.  1  at  the  17-foot  level  by  an 
irregular  stope. 
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The  Company's  No.  3  shaft y  30  feet  north-west  of  Moor's  No.  1,  is 
vertical  to  47  feet  depth,  at  which  point  a  level  runs  16  feet  westwards 
and  18  feet  eastwards  to  a  small  stope  connected  with  Moor's  No.  1  and 
No.  2  shafts.  The  shaft  continues  northwards  on  the  underlie  (at  an 
angle  of  60°)  for  24  feet  to  a  second  level  extending  five  feet  westwards 
and  25  feet  eastwards.  From  this  level,  at  17  feet  from  the  underlie 
shaft,  an  underlie  winze  descends  48  feet,  there  being  levels  five  feet 
west  and  22  feet  east  and  south-east  at  14  feet  below  the  72-foot  level. 

Much  of  the  stone  hitherto  crushed  has  come  from  the  stope 
between  the  47-foot  and  72-foot  levels. 

II.    ORB  BODY. 

The  eastern  workings  are  located  upon  a  single  shoot,  which  pitches 
towards  the  north-east.  The  width  of  the  shoot  was  24  feet  on  the 
47-foot  level  and  30  feet  on  the  72-foot  level,  but  on  the  87-foot  level 
only  15  feet  has  yet  been  proved.  The  thickness  of  ore  broken  down 
between  the  47  and  72  foot  levels  was  from  20  to  24  inches. 

In  the  Company's  No.  3  shaft  the  sinking  from  12  to  20  feet  was 
through  cherty  country,  beneath  which  is  four  inches  very  rich,  soft, 
clayey,  gossany  slate  and  ironstone,  dipping  north-easterly;  gossany 
material  underlies  this  to  the  shaft  bottom. 

On  the  47-foot  level,  however,  no  fault  can  be  seen  between  the  ore 
body  and  the  solid  black  serpentine  footwall,  and  none  between  the  ore 
and  the  crushed  serpentine  on  the  hanging-wall,  but  a  well-defined 
fault  plane  separates  the  crushed  serpentine  from  the  overlying  rock. 

The  lower  workings  are  undoubtedly  on  a  line  of  faulting,  the  foot 
and  hanging  walls  both  having  considerable  slickensides  and  flucan. 

On  the  87-foot  level  some  confusion  has  been  occasioned  by  an 
oblique  fault  from  the  south-east,  which  has  been  followed  instead  of 
the  main  fault,  the  gold  having  in  consequence  been  lost.  This  fault 
shows  strong  vertical  slickensides. 

Both  hanging-walls  and  footwalls  in  the  lower  levels  are  crushed 
(slickensided)  serpentine. 

A  black  manganese-stained  siliceous  skeleton,  forming  a  vein  from 
two  to  eight  inches  thick,  and  at  any  distance  within  six  feet  of  the 
fault,  but  generally  forming  a  footwall  for  the  auriferous  ground,  is 
looked  upon  as  an  "  indicator  "  here. 

III.    ORE. 

The  ore  is  similar  in  appearance  to  that  at  the  western  end,  the 
original   serpentine  having  been,  however,   not  quite  as  thoroughly 

leached  and  altered. 

Much  of  the  gold  here  occurs  painted  on  the  "faces"  of  fissures 
in  the  serpentine  and  ferruginous  slate.  Rich  gold  has  also  been  found 
in  the  flucan  of  the  hanging-wall  on  the  81-foot  level;  and  on  the  47- 
foot  level  six  feet  of  crushed  soapy  serpentine,  having  to  be  removed, 
was  milled  for  a  return  of  6  dwt.  per  ton. 
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IV.    OUTPUT. 

22  feet  to  84  feet  :— 

52  tons  for  61  ox.  10  dwt.  =  1  oz.  4  dwt  per  ton. 

Lowest  portion  of  stope  and  24Hfeet  lerel : — 

October,  1906— -22  tons  for  46  oz.  10  dwt.  =  2  oz.  1  dwt.  per  ton. 

47-faot  level : — 

16  tons  for  26  oz.  =  1  oz.  12 J  dwt.  per  ton, 
30  tons  for  9  oz.  =6  dwt.  per  ton. 

4.  Exploitation. 
The  ore  has  hitherto  been  got  with  little  or  no  system.  A  shaft 
was  first  sunk  in  the  outcrop  of  the  western  ore  body.  Samples  were 
then  taken  from  the  face  and  panned  off  without  a  preliminary  crushing, 
a  drive  (sometimes  opening  out  into  a  stope)  being  then  opened  on  the 
side  where  the  richest  prospect  was  found.  Eajch  day  the  faces  were 
prospected  by  sampling  (three  dozen  places  sometimes),  and  the  direc- 
tion of  the  work  altered  accordingly,  so  that  even  now  some  parts  of 
the  workings  have  much  resemblance  to  a  rabbit  warren.  When  ven- 
tilation became  impaired  and  haulage  began  to  become  difficulty  a 
second  shaft  was  sunk  to  the  lowest  end  of  the  first  workings,  asd 
work  was  then  continued  to  the  dip.  Thus,  shafts  Noe.  2  a>nd  2a  have 
been  put  down,  and  it  seems  likely  that  another  will  soon  be  required. 
Drives  and  inclines  (located  on  richer  strings  of  gold)  branch  out  from 
the  stopes  in  all  directions,  and  six  crosscuts  have  been  carried  back 
into  the  poorer  gossan  in  search  of  a  footwall. 

Three  shifts  are  now  at  work  in  the  bottom  crosscut,  each  con- 
taining two  men  picking  down  the  ore,  one  man  filling  the  greenhide 
buckets  at  the  shaft,  and  two  men  on  the  brace  hauling.  There  is  a 
sampler  on  the  day  shift,  and  when  work  is  going  on  fully  four  addi- 
tional men  are  employed  in  the  mine. 

As  mentioned  elsewhere,  the  samples  taken  daily  in  the  mine  are 
washed  without  a  preliminary  crushing,  it  having  been  found  (by  crush- 
ing check  samples)  that,  if  the  prospect  is  poor  from  an  uncrushed 
sample,  the  crushed  ore  will  give  a  result  very  little  better.  Most  of 
the  gold  must,  therefore,  occur  in  the  soft  earthy  portion  of  the  ore, 
and  not  in  the  quartz  veinlets. 

Just  previous  to  my  visit  exemption  had  been  secured,  because  of 
the  want  of  water,  but  an  opportune  storm  had  replenished  the  dam,  and 
crushing  had  been  resumed,  though  only  partial  work  was  going  on 
in  the  western  ground,  and  none  in  the  eastern. 

5.  Treatment, 
i.  tuanspout. 

The  ore  is  raised  in  greenhide  buckets  by  windlass,  and  is  carted 
from  the  shafts  down  the  hill  to  tlie  boundary  of  the  machine  area, 
where  it  is  tipped  on  the  ground.  It  has  then  to  be  loaded  on  a  small 
trolly  running  on  rails  to  the  automatic  feeders.     It  is  thus  evident 
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that  there  is  abundant  room  for  improvement.  The  construction  of  a 
double  tramway  to  the  western  workings  will,  of  course,  be  undertaken 
sooner  or  later,  and  the  erection  of  storage  bins  at  the  mill  is  a  mattw 
of  prime  importance  in  the  reduction  of  costs. 

II.    ICILLWORK. 

The  mill  consists  of  one  five-foot  Huntington  mill  (with  five  dis- 
charge openings  with  screens  having  thirty  meshes  to  the  linear  inch) 
in  operation,  and  one  (with,  three  openings)  in  course  of  erection.  The 
mill  is  provided  with  "  Challenge "  automatic  feeder,  and  is  now 
putting  through  about  ten  tons  a  day  (this  being  one-half  its  capacity, 
running  at  52  revolutions  per  minute),  but  the  rate  is  varied  according 
to  the  richness  of  the  ore.  Copper-plate  tables  are  provided  for  the 
mills,  but  it  is  foimd  that  85  per  cent,  of  the  gold  is  amalgamated  in 
the  mill  itself,  owing  to  the  extended  trituration.  It  is  believed  the 
gold  is  slightly  coated. 

The  mills  are  foimd  to  give  perfect  satisfaction  with  the  gossany 
ore,  but  with  the  quartz  the  mullers  are  worn  too  rapidly. 

A  partial  clean-up  is  made  oaice  a  week,  the  amalgam  being  then 
removed  from  the  well  and  fresh  quicksilver  added. 

The  average  contents  of  the  tailings,  now  amounting,  approxi- 
mately, to  1,500  tons,  is  1  dwt.  4  gr.  per  ton.  The  slimes  were 
expected  to  be  slightly  richer,  and  were,  therefore,  saved,  but  a  200-ton 
trial  by  cyaniding  proved  them  to  carry  only  from  1  dwt.  4  gr.  to 
1  dwt.  8  gr.  per  ton. 

The  mills  are  driven  by  a  20-h.p.  (44  I.H.P.)  semi-portable  boiler 
and  engine  (two  10-inch  cylinders  with  14i-inch  stroke),  capable  of 
running  three  5-feet  mills. 

The  cyanide  plant  consists  of  two  galvanised-iron  tanks  15  feet 
in  diameter  and  three  feet  six  inches  high,  and  one  ten  feet  in  diameter 
and  five  feet  high  (sump). 

The  men  employed  at  the  mill  (for  three  shifts)  comprise  three 
drivers,  three  feeders,  a  woodcutter,  and  the  manager. 

The  question  of  a  water  supply  has  occasioned  some  trouble  here. 
That  first  obtained  from  shallow  wells  proved  very  limited  in  quantity, 
being  derived  entirely  from  sub-soil  drainage;  and,  in  consequence,  a 
dam  had  to  be  excavated.  This  has  an  average  diameter  of  2^  chains, 
and  an  average  depth  of  four  feet,  its  capacity  being  900,000  gallons 
when  full,  that  being  sufiicient  to  keep  the  mill  going  for  four  or  five 
months. 

The  water  is  pumped  from  the  dam  by  a  Worthington  duplex 
pump,  and  is  returned  to  the  dam  again  from  the  settling  pits.  A 
Tangye  pump,  with  Tonk  patent  valve,  is  installed  in  the  well. 

In  order  to  supplement  the  dam  supply,  a  six  feet  by  six  feet  well 
was  sunk  adjacent  to  the  mill  to  a  depth  of  24  feet,  and  a  drive, 
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intended  to  be  100  feet  in  length,  has  been  opened  out  18  feet  under 
the  flat  on  the  north.  The  quantity  being  raised  (6,000  gallons  per 
24  hours)  about  equals  the  loss  from  evaporation  in  the  dam. 

III.  OAKS  VIEW  CONSOLIDATED  (No.  517). 

1.  Abba. 

The  Oaks  View  Consolidated  (claim  No.  517)  adjoins  the  Oaks-. 
Yiew  on  the  north  and  east,  and  comprises  claims  Nos.  508  (originally 
Nicholas),  507  (originally  Cohen's),  506,  505,  503,  502  (originaUy 
Homeward*8  and  Mylrea's),  501,  and  500  (originally  McCartney's).  It 
is  now  held  by  the  Oaks  Yiew  Gold  Mining  Company,  but  all  the  work 
on  it  was  done  by  the  former  holders. 

Workings  are  to  be  seen  on  Nos.  508,  507,  502,  and  500;  but 
none  of  the  shafts  could  be  descended.  On  Nos.  506,  505,  503,  and 
501  practically  no  work  has  been  done,  even  in  prospecting  the  surface. 

2.  Nichgl's  (No.  508). 

Workings, — Nicholas   shaft    (41    feet   below    No.    2)    is   situated' 
260  feet  north-north-east  of  the  No.  1  shaft  on  the  reward  clainL 

It  is  now  inaccessible  (having  been  abandoned  because  of  water - 
trouble),  but  is  reported  to  be  118  feet  deep.    Water-level  is  at  102  feet 
bene^ith  the  surface.    The  Company  has  done  nothing  on  this  ground, 
but  the  manager  intends  to  put  men  on  to  prove  it  as  soon  as  circum- 
stances will  permit.* 

Ore  Body. — It  is  understood  that  this  shaft  passed  through  a 
quartz  reef  into  an  ore  body  similar  to  that  in  the  western  workings 
(on  the  reward  claim).  The  ore  oa  the  surface,  said  to  have  come 
from  118  feet  depth,  is  identical  in  appearance  with  that  in  those  work- 
ings, and  good  prospects  of  fine  gold  can  be  washed  from  it.  The  ore 
bodies  of  the  reward  claim  should  not,  however,  be  struck  here  at  much 
less  depth  than  200  feet  from  the  surface,  unless  a  very  considerable 
flattening  takes  place. 

3.  Cohen's  (No.  507). 

Workings. — Cohen's  shaft,  45  feet  below  No.  2,  lies  360  feet  east- 
south-east  of  NichoFs.  The  reported  depth  is  130  feet.  The  shaft  is 
inaccessible,  work  having  been  stopped  because  water  was  struck. 

Orr  Body. — The  sinking  seems  to  have  been  in  light  brown  and 
sometimes  greenish  altered  serpentine.  The  last  few  bucket sful  raised 
consist  of  leached,  quartz  veined,  and  banded  black  gossan,  which 
carries  very  good  prospects  of  flour  gold.  Flour  gold  (which  is  con- 
sidered a  good  sign)  was  reported  at  a  depth  of  120  feet,  and  "colours*' 
l.etween  100  and  130  feet.  It  is  to  be  hoped  that  further  prospecting 
work  will  be  undertaken  here,  both  in  the  ore  found  and  in  further 
sinking  the  shaft. 

*  Deciember,  1905 :  Mr.  0*Meara  informs  me  he  is  driving  S.  W.  at  100  feet  depth. 
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4.  Mtlrba's  (No.  502). 

Workings. — Mylrea's  shaft  is  210  feet  north-north-east  of  the  com- 
pany's No.  3  shaft  (at  the  eastern  end).    It  is  64  feet  deep. 

Ore  Body, — Though  gossany,  quartz  veined,  and  replaced  serpen- 
tine has  been  raised,  from  below  ferruginous  serpentine  in  the  sinking 
pay  ore"  has  not  been  reported. 
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5.  McCartney's  (No.  500). 

Workings, — The  northern  shaft  lies  230  feet  east  by  north  of  the 
company's  No.  3  shaft.    It  is  46  feet  deep. 

The  southern  shaft,  110  feet  to  the  south-south-west,  is  46  feet  deep. 

Ore  Bodies. — The  northern  shaft  was  sunk  to  a  blue  quartzite 
(replaced  serpentine)  in  the  gossan,  above  which  gold  has  been  found. 
Chalcedony,  zoned  and  faulted,  and  also  magnesite,  are  to  be  found 
on  the  tip  from  this  shaft. 

The  southern  shaft  is  understood  to  have  been  sunk  on  the  division 
between  auriferous  stone  (fair  prospects),  and  serpentine  for  18  feet  at 
least  above  bottom.    The  serpentine  at  bottom  dips  north-eastwards. 

IV.  FEDERATION    AMALGAMATED  (No.  490). 

The  claim  is  irregular  in  shape,  being  400  feet  wide  and  500  feet 

long.  It  includes  the  ground  formerly  held  by  Hyde  and  Clark  and 
Hinze  and  Pacey,  and  adjoins  the  reward  claim  on  the  west.  The 
claim,  being  under  exemption,  was  unmanned  when  inspected,  and  of 
the  shafts  only  Hinze's  and  Pacey's  could  be  descended. 

1.  Hyde's  and  Clark's. 

The  shaft  (about  25  feet  below  No.  2  of  the  Company),  in  the 
north-eastern  comer  of  the  claim,  was  abandoned  at  105  feet,  because 
of  water  inflowing. 

At  20  feet(?)  depth,  20  feet  of  quartz  and  quartz-veined  coimtry 
(which  outcrops  about  50  feet  up  the  hiUside)  was  struck.  The  quartz 
is  cherty,  with  bluish  manganese  stains,  and  contains  green  silicates. 
Prospects  of  gold  were  found,  so  it  wa»  paddocked,  but  a  surface  sample 
o£  the  quartz  in  the  paddock  (believed  to  carry  7  dwt.  per  ton)  yielded 
(Government  Analyst) : — 

Gold,  Nil ;  Silver,  Trace 

The  gossan  was  not  sampled,  though  reported  to  be  auriferous. 

2.  Eva's. 

The  shaft  is  near  the  centre  of  the  reward  claim  boundaiy,  and 
was,  in  fact,  sunk  by  the  prospectors.    It  is  twelve  feet  deep. 

A  aainple  was  taken  from  the  gossan  tlurown  out  ol  the  aliaft  and 
panned  off  for  a  trace  of  gold. 
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S.  Clabk'b. 

The  shaft  lies  about  a  chain  west  of  Ezra's.  It  is  only  a  few  feet  deep. 

A  sample  of  the  gossan  on  the  brace  was  panned  off,  but  yielded 
no  gold. 

4.  Hinzb's  and  Pacbt's. 

The  shaft  (about  25  feet  below  the  company's  No.  2)  is  located  in 
about  the  centre  of  claim  No.  490. 

It  is  vertical  for  ten  feet  from  the  surface,  and  then  underlies  at 
75°  (to  the  north  25^  east)  for  40  feet.  Levels  have  been  oommenced 
at  20  feet,  30  feet,  and  45  feet  from  the  surface  (15  feet,  25  feet,  and 
twelve  feet  in  length).  The  proposal  for  the  future  is  to  sink  a  shaft 
50  feet  to  the  north  of  the  present  one,  to  cut  the  reef  at  a  slightly 
greater  depth  than  the  underlie  workings. 

A  couple  of  feet  of  gossan  forms  the  hanging-wall;  this  is  altered 
serpentine,  and  is  very  promising  in  appearance,  but  it  contains  only 
odd  colours  of  gold.  Beyond  this  is  two  feet  of  slickensided  rotten  ser- 
pentine, with  laminated  green  chrome  (?)  silicate,  and  then  gossan 
again.    The  footwall  is  also  formed  by  gossan. 

The  reef  is  very  bulgy,  varying  from  six  inches  (or  less)  to  six  feet 
in  thickness,  while  the  average  is  two  feet.  There  is  no  sign  of  fissure, 
except  occasionally  centrally  in  the  vein.  The  footwall  is  unusual,  in 
that  it  breaks  from  six  inches  to  a  foot  into  the  reef  every  few  feet  as 
the  descent  is  made,  while  the  hanging-wall  remains  imbroken. 

The  quartz  is  sometimes  similar  to  that  in  the  No.  2a  workings, 
in  being  cellular.  It  contains  solid  limonite  and  bimches  of  green 
chrome  (?)  silicate.  The  best  gold  is  found  where  the  reef  is  thin.  A 
test  was  made  in  the  Oaks  View  United  mill  of — 

13  tons,  which  yielded  ^  oz.  per  ton. 

and  40  tons  of  similar  stone  now  lies  at  grass,  as  jroz.  stone  would  not 
pay  to  work  on  a  small  scale. 

V.  O'MEARA'S  (No.  513). 

The  claim  is  200  feet  by  400  feet  in  area,  and  adjoins  the  reward 
claim  on  the  north,  and  the  Consolidated  on  the  west. 

The  only  work  (the  sinking  of  about  a  dozen  shallow  shafts 
(4  feet  6  inches  by  2  feet)  hitherto  done  has  been  in  search  of  alluvial, 
in  a  small  gully  running  northwards  from  the  western  workings. 

Near  the  reward  claim  the  gold  is  found  at  a  depth  of  from  three 
feet  to  eight  feet,  but  on  the  flat  nearer  the  battery  it  is  being  found  at 
16  feet  beneath  the  surface.  No  defined  run  has  been  found,  but  the 
whole  of  the  gold  is  believed  to  be  within  the  confines  of  the  claim,  the 
lowest  shaft  being  a  duffer.  The  gold  is  fairly  coarse  (J-inch  diameter), 
is  only  slightly  rounded,  and  has  evidently  been  shed  from  the  western 
ore  body.    Only  IJ  oz.  had  been  saved  at  the  end  of  October,  1905. 
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VI.  TARCOOLA  (No.  518). 

Claim  No.  518  is  400  feet  by  400  feet  in  area.  It  adjoins  the 
morth-westem  comer  of  the  reward  claim. 

The  only  work  done  on  this  claim  has  been  the  sinking  of  three 
Iioles  to  six  feet  depth.  In  one  of  them  there  is  said  to  be  a  leader,  but 
only  slate  and  quartzite  are  now  exposed,  though  occasional  fragments 
of  gossan  (said  to  be  auriferous)  are  found  in  the  soil.  The  ground  is 
probably  h^d  for  the  purpose  of  proving  at  a  depth  any  deposit  that 
may  be  brought  to  light  on  the  adjoining  F*ederation  Amalgamated. 

VII.  TARCOOLA  EXTENDED  (No.  519). 

This  claim  has  the  shape  of  a  rhomb, .  with  aides  400  feet  in 
length.  It  adjoins  the  Tarcoola  and  Federation  Amalgamated  on  the 
west. 

In  the  eastern  comer  a  two-foot  trench  has  been  opened  across  a 
quartz  outcrop,  the  total  width  of  which  is  17  feet  6  inches.  The 
-quartz,  much  of  which  is  slightly  chalcedonic,  is  evidently  replaced 
«erpentine,  and  differs  from  that  in  the  western  workings  on  the  reward 
claim,  which  is  only  partly  replaced.  A  sample  was  taken  from  the 
whole  length  of  the  trench,  but  yields  (Government  Analyst) : — 

Gold,  Nil ;  Silver,  Trace. 

The  hanging-wall  side  of  the  reef  is  beautifully  polished,  proving  it 
i:o  be  on  a  line  of  movement  of  some  extent.  Its  dip  is  42°  to  the 
north  50°  east.  It  is  thus  probably  the  same  reef  as  worked  in  Hinze's 
.and  Pacey's  shaft  on  the  Federation  Amalgamated.  Adjoining  the 
reef  on  the  north-east  is  2  feet  6  inches  of  rotten,  green,  silicate-bearing 
terpentine,  under  a  six-inch  leader.  This  seems  more  likely  to  prove 
auriferous  than  the  reef  itself,  and  prospecting  (with  the  dish)  of  the 
4aurface  soil  along  both  sides  of  the  quartz  reef  is  therefore  advised. 

VIII.  GARDEN. 

This  claim,  400  feet  by  800  feet  in  area,  is  the  last  pegged  out. 
It  lies  south  of  the  Federation  Amalgamated,  and  west  of  Penhallurick's 
Extended  Gold  Mine  No.  4. 

No  work  has  yet  been  done  here. 

# 

IX.  PENHALLURICK'S  EXTENDED  GOLD  MINE,  No.  4. 

The  claim  is  400  feet  by  200  feet,  and  is  situated  at  the  south- 
western end  of  the  reward  claim. 

No  work  has  yet  been  done  here. 

X.  BEEHIVE. 

The  area  of  this  claim  is  400  feet  by  400  feet.  Its  location  is 
tidjacent  to  the  south-eastern  corner  of  the  Oaks  View,  and  south  of 
the  Consolidated. 
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There  is  a  trench  in  ferruginous  serpentine  in  the  north-wefitem 
oomer,  and  a  trench  was  being  made  in  the  centre  of  the  claim  when  I 
left  the  field,  but  it  had  not  then  passed  through  the  soil. 

XI.  OAKS  VIEW  SOUTH  EXTENDED  UNITED  GOLD  MINE 

(Na  514). 

The  claim  is  generally  known  as  Penhallurick's.  It  has  an  area 
of  800  feet  by  400  feet,  and  adjoins  the  Oaks  View  Gold  Mine  on  the- 
south.  Only  southern  slopes  of  the  Oaks  View  Hill  are  included  within 
its  limits. 

The  only  prospecting  work  done  on  this  claim  has  been  the  open- 
ing of  a  few  trenches  near  the  hilltop,  just  within  the  northern  boundary. 
The  gossany  and  quartz-veined  outcrops  here  are  promising  enough^. 
but  I  am  not  aware  of  any  gold  having  yet  been  found. 

The  original  prospectors  of  the  ''  Crest  of  the  Hill"  sank  a  shaft 
to  a  depth  of  20  feet  on  the  hilltop,  in  what  is  now  the  north-eastern 
corner  of  this  claim.    They  found  only  light,  rott^i  serpentine. 

The  present  holders  are  now  opening  an  adit  half-way  down  the 
hillside,  in  the  eastern  part  of  their  ground  in  the  hope  of  striking^ 
within  300  feet,  the  extension  of  the  ore  body  of  the  reward  claim. 

XII.  TINKER'S  HILL. 

Tinker's  Hill,  a  mile  north  of  the  Oaks  View  Hill,  received  atten- 
tion from  a  party  of  prospectors,  and  was,  therefore,  inspected.  It 
consists  chiefly  of  schist  and  quartzite,  and  the  only  trench  opened  is  in 
an  outcrop  of  the  latter  rock.  Colours  were  once  reported,  but  no 
gold  can  now  be  found,  and  the  claim  is  expected  to  be  abandoned. 

Black's  Hill  lie«  f-mile  east-north-east  of  Tinker's  Hill.  It  is  com- 
posed of  ferruginous  shale  and  quartzite.  Colours  of  gold  were  said 
to  have  been  found  on  it,  but  no  confirmation  can  be  had  of  the 
rumour. 

30th  November,  1905. 
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NOTES  ON  THE  MINES 
TALGAI  AND  THANE'S  CREEK  GOLDTIELDS, 


INTRODUCTION. 

The  following  notes  were  prepared  while  on  a  brief  visit  to  the 
fields  in  August,  1905  :— 

On  the  return  journey  «  correction  was  made  in  the  ddimitatJon 
of  the  granite  area  on  the  Warwick-Goondiwindi  Railway,  such  area, 
heing  observed  to  extend  between  the  l7J-mik  peg  (two  miles  beyond 
Cunningham)  and  the  22|-niile  peg  (one  mile  before  reaching  Thane). 
The  granite  is  a  typical  coarse  biotite  variety,  apparently  occupying 
the  floor  of  the  wide,  flat,  fertile  valley  stretching  some  six  miles  south 
of  the  railway.     The  glimpses  of  the  cuttings  obtainable  from  the 


FlQ.   1. LOCAL  BKRTCH,  SHOWIKG  POSITION  OF  OULLAH's 


rooring  train  point  to  the  granite  being  intrusive  in  the  slates  and 
quartzites  of  the  Thane's  Ore*  and  Talgai  Goldflelds.  To  IJiis 
intrusion  may  naturally  be  ascribed  the  ooourrenoe  of  the  reefs  in  the 
slates,  which  may,  therefore,  become  more  permanently  defined  as  the 
gnuite  is  i^proMlied. 
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MONTE  CHRISTO,  Etc 

The  Monte  Christo  lease  adjoins  the  Big  Hill  lease  on  the  south, 
and  lies  about  three  miles  west  of  Pratten,  the  commercial  centre  oi  the 
Talgai  Goldfield.*  The  present  holders  bought  the  property  from 
the  liquidators  oi  the  Pratten  Gold  Mining  Company. 

Within  its  boundaries  three  lines  of  reef  have  been  worked,  and 
there  are  still  other  outcn^. 

1.  MoNTB  Christo. 

An  application  was  made  in  July,  1905,  for  Government  assistance 
to  the  extent  oi  £300  to  continue  the  new  yertical  shaft  from 
174  feet  to  270  feet,  at  £-1  per  foot,  and  to  crosscut  n<Mrth  and  south. 
In  my  report  on  that  application  I  adviiaed  that  prospecting  should 
first  be  done  on  the  reef  where  exposed  in  the  old  workings. 

Xew  Workings. — ^Hie  new  vertical  shaft  (begun  in  IdOS  because 
the  old  workings  were  then  inaccessible  and  believed  to  be  unsafe)  is 
6  feet  by  3  feet,  part  timbered,  of  two  compartments,  and  provided 
with  windlass  and  whip.  It  lies  2}  chains  distant  to  the  soutii 
20  degrees  west  from  the  fifth  shaft  from  the  eastom  end  of  the 
Monte  Christo  workings.  In  it  the  only  change  (from  grey,  saiid^, 
slate  grit^  is  at  25  feet  frMu  the  bottom,  where  there  is  a  one-foot  band 
of  white  kaolinised  rock,  dipping  -10  degrees  to  the  south-east.  Hum 
indicates  the  proximity  of  the  Monte  Christo  reef  and  leaders.  Taking 
everything  into  consideration,  my  calculations  indicate  that  the  reef 
should  be  struck  at  about  18  feet  below  the  shaft  bottom — tLe.,  at  a 
depth  of  192  feet. 

• 

Old  Working*. — ^The  only  shaft  now  accessible  is  the  third  from 
the  eastern  end  of  the  workings,  and  lying  north  44  degrees  east  of 
the  new  vertical  shaft.  It  is  vertical  for  26  feet,  at  whidi  point  tlie 
reef  was  struck,  and  from  which  it  was  followed  to  the  bottom  on  the 
underlie  for  15  feet  at  56  degrees  (then  stopes  lying  on  both  sides), 
for  15  feet  at  35  degndee^  for  20  feet  at  45  degrees,  for  30  feet  at  53 
degrees  (^stoped  only  down  ten  feetV  and  for  ten  feec  at  35  degrees  to  the 
bottom  ^several  ( f)  feet  filled  in),  the  total  vertical  and  underlie  being 
117  feet.  The  angle  of  dip  thus  averages  about  45  degrees.  A  drive 
was  carried  along  the  reef  to  the  east  from  the  foot  of  the  onderiie 
for  about  50  feet,  where,  on  a  local  bend,  the  dip  is  63  degrees  to 
south  20  degrees  east.  About  33  feet  from  the  underlie  is  a  stepped 
winie  20  feet  deep,  the  bottom  of  which  is  connected  with  the  eastern 
shaft  ^90  f«et  from  that  last  descended).  From  this  eastern  diaft  a 
crosscut  165  feet  in  length  runs  out  to  the  south,  in  the  aeaich  for 
a  lai^  but  poor  reef,  to  be  seen  on  the  surface  near  the  shaft. 

At  60  feec  vertical  depth  is  a  crosscut  in  the  hanging-valL  in 
whi<^  at  30  feet  from  the  undeiiie  a  leader  dipping  40  degrees  to 

*  S<«>  iMe^  DucK>f«rr  ^i£  Gold  ne^r  Pnnoi.  Tsi^pM  G  ilftfaM.  Ibc    (G^Q^. 
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south-west  was  met.  A  big  clicunber  has  been  excavated  at  tlie  level 
of  the  bottom  of  the  main  underlie,  though  it  is  reported  that  the 
leader  was  generally  only  a  few  inches  tiiick.  It  is  probable  that 
branch  leaders  proved  auriferous  near  the  main  leader. 

Beef. — The  Monte  Christo  reef  near  the  top  of  the  underlie  is  seen 
to  be  only  two  inches  thick,  but  at  the  eastern  end  of  the  117-foot  level 
is  twelve  inches  and  more,  of  hungry,  glassy  quartz.  At  the  foot  of 
the  shaft  there  seems  to  be  a  branch  running  off  into  the  hanging-wall. 
The  reef  is  18  inches  thick  at  the  eastern  underlie,  and  on  the  level 
connecting  this  shaft  with  the  winze  one  to  three  feet  of  iron-stained 
quartz  is  exposed,  dipping  about  45  degrees.  A  small  sample  taken  by 
me  gives  (Government  Analyst)— 

Grold  19  gpr.  per  ton 

Silver  1  dwt.  19  gr.  per  ton 

It  is,  however,  said  that  the  gold  was  not  found  in  the  main  reef,  but 
in  the  stringers  bulging  off  into  the  hanging-wall,  so  that  the  poverty 
of  the  above  sample  must  not  be  taken  as  altogether  condemnatory. 
In  order  to  test  the  reef,  the  whole  of  the  drives  and  faces  should  be 
cleaned  up  and  sampled.  Then  the  underlie  should  be  continued,  and 
drives  carried  along  the  reef. 

Output, — The  total  recorded  output  from  the  reef  is  very  small. 
Mr.  Rands*  gives  the  yield  from  1866  to  1897  as — 

244)  tons  for  1,222  oz.  3  dwt.  =  5  oz.  per  ton. 

The  country  rock  over  the  greater  part  of  the  workings  is  a  white, 
sandy,  kaolinised  slate — probably  slate  altered  by  thermal  solutions — 
but  at  the  eastern  imderlie  the  hanging-wall  rock  is  bluish-mottled 
slate,  very  similar  to  that  at  174  feet  depth  in  the  new  vertical  shaft. 
Further  out  along  the  crosscut  thin  bedded  quartzites  can  be  distinctly 
seen  to  dip  65  degrees  to  south-south-east.  The  reef  may,  therefore, 
be  on  a  strike  fault. 

2.  Wblcomb  Strangbr. 

These  workings  lie  300  feet  to  north  255  degrees  east  of  the  new 
vertical  shaft  referred  to  in  the  description  of  the  Monte  Christo. 

Workings.- — The  two  shafts — the  prospecting  and  whip — lie 
44  feet  apart  on  a  west  10  degrees  south  line,  the  former  15  feet  deep 
ahd  the  latter  70  feet.  The  Pratten  Gold  Mining  Company  sank  the 
prospecting  shaft  several  feet  up  the  hill — i.e.,  to  the  eastward  of  where 
the  original  patch  of  gold  was  found  on  the  surface.  A  well-defined 
twelve-inch  lode  was  struck  at  15  feet  depth,  and  was  followed  on  the 
underlie  to  50  feet  depth.  At  this  point  the  present  holders  broke 
down  several  tons.  They  then,  on  the  east,  sank  the  vertical  whip 
shaft  to  70  feet,  and  from  the  bottom  opened  an  inclined  stope  for 
25  feet  to  the  east,  reaching  five  feet  below  the  shaft  bottom.     In  the 

*  Big  Hill  Gold  Mining  Company's  Lease,  Talgai.    By  W.  H.  R.    1898.    Bris. : 
By  Auth.    (G.S.Q.P.  No.  128.) 
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eastern  face  of  this  stope  is  a  crosscourse  striking  north  16  d^rees 
west,  and  dipping  85  degrees  to  west  15  degrees  south,  and  thig  orOBSr 
course  cuts  off  a  large  body  of  barren  quartz. 

Eetf. — In  the  prospecting  shaft  the  lode  is  plainly  twelve  inches 
wide,  but  in  the  whip  shaft  only  two  inches  of  rubbly  quartz  and  limonite 
was  cut.  It  is,  on  the  whole,  vertical,  any  inclination  observable  being 
to  the  north.  The  footwall  is  good,  but  there  is  no  sharply-marked 
hanging-wall.  The  auriferous  stone  in  the  company's  stope  generally 
followed  (lying  about  six  feet  above)  a  floor  dipping  to  the  east.  The  shoot 
was  very  flat,  its  inclination  being  only  about  one  in  four  horizontal ; 
and  it  is  therefore  probable  that  the  whip  shaft  has  been  sunk  tiirough 
it.  The  lower  stopee  are  therefore  below  the  general  run  of  the  gold, 
for  the  flat  floor  referred  to  crosses  the  shaft  above  those  stopes.  One 
patch  of  gold  was,  however,  found  in  the  whip  shaft  below  that  floor. 
Wherever  gold  was  foimd  the  enclosing  material  was  clayey,  and  it 
was  always  moist.  The  metal  is  also  generally  associated  here  with 
ironstone. 

Output. — The  output  of  the  Pratten  Gold  Mining  Company  is 
understood  to  have  been  68i  oz.,  chiefly  from  two  or  three  pockets 
in  the  stope  below  the  prospecting  shaft.  At  62  feet  depth  in  the 
whip  shaft  a  patch  of  100  oz.  of  gold  was  found  in  a  three-inch  band  of 
rotten  rock,  and  3J^  tons  of  stone  secured  from  the  vicinity  yielded 
20  oz.  8  dwt.  of  gold,  valued  at  £3  19s.  6d.  per  oz. 

The  value  of  the  gold  won  hitherto  is  about  £750,  while  the 
ruining  costs  probably  did  not  exceed  £200.  The  property  should 
therefore  be  worth  developing  to  some  extent  by  sinking  and  blocking 
out,  instead  of  opening  out  large  chambers  without  method,  as  wais 
done  below  the  whip  shaft  in  the  search  for  bunches. 

3.  Clare's. 
This  reef  passes  within  three  feet  of  the  brace  of  the  new  vertical 
shaft  on  the  Monte  Christo  lease,  and  should  be  cut  by  a  60-feet  cross^ 
cut  to  the  south  on  the  174-feet  level,  but  it  has  not  been  sufl&ciently 
prospected  on  the  surface  to  encourage  the  project  of  crosscutting. 

A  shaft  on  the  reef,  17  feet  deep,  lies  41  feet  to  th6  south 
75  degrees  west  of  the  new  vertical.  In  it  is  exposed  nine  inches  to 
twelve  inches  of  solid  white  pyrite-bearing  quartz,  with  two  inches  of 
limonite  and  bluish  quartz  against  a  rotten  slate  footwall,  dipping 
70  degrees  to  south  2  degrees  east.  A  sample  from  the  bottom  of  the 
shaft  yields  (Government  Analyst)  only  traces  of  gold  and  silver,  but 
that  does  not  prove  the  reef  unworthy  of  further  testing. 

An  old  shaft  adjacent  to  the  above  is  said  to  be  40  feet  deep,  and 
to  have  given  several  small  crushings. 

GOLDEN  GATE.* 
This  fiveracre  lease  lies  adjacent  to  the  Monte  Christo,  on  the 
eastern  side.     The  workings  lie  in  the  south-western  comer,  and  nave 

♦  See  G.S  Q.P.  No.  186. 
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been  all  carried  out  since  my  last  visit.  The  reef  was  discovered  by 
prospecting  the  soil  with  a  pan,  the  twelve-inch  outcrop,  two  chains 
west  of  the  present  workings,  being  presumably  poor. 

Workings, — These  workings  comprise  two  shafts  54  feet  apart^ 
the  eastern  (or  prospecting)  shaft  being  30  feet  deep,  and  the  western 
(or  whip)  60  feet  deep.  The  shafts  are  connected  at  the  bottom  by  an 
inclined  crooked  drive,  and  also  at  the  20-foot  level.  The  ground 
between  the  shafts  has  been  irregularly  stoped  to  the  surface. 
Further  sinking  is  necessary,  with  drives  east  and  west,  and  it  will 
probably  be  necessary  to  break  down  several  feet  of  interlacing 
leaders  and  country  rock. 

The  prospecting  shaft  was  begun  in  the  footwall,  and  struck  the 
reef  dipping  south-eastwards  at  ten  feet.  After  a  few  feet  the  reef 
became  vertical.  It  here  consists  of  six  feet  of  altered  country, 
traversed  by  a  network  of  leaders. 

The  whip  shaft  was  begun  in  the  footwall,  and  at  a  depth  of  20  feet 
struck  the  reef  dipping  north-westwards. 

Reef. — The  workings  show  that  there  is  here  a  band  of  altered 
country  (running  west  30  degrees  south,  and  practically  vertical),  with 
numerous  quartz  leaders  six  inches  or  less  in  thickness,  one  or  more  of 
which  may  be  auriferous  for  some  yards  till  intersected  by  another, 
which  then  carries  the  gold  till  crossed  again  itself.  Small  lenses 
of  quartz  beside  the  main  leaders  are  sometimes  found  to  be  gold- 
bearing.  The  reef  along  the  bottom  workings  is  poor,  but  as  the 
owner  was  unwilling  to  have  it  sampled  I  cannot  give  the  contents. 

The  presence  of  a  slickensided  plane  indicates  that  the  leaders 
are  on  a  fissure  zone,  conforming  in  many  particulars  with  the  Monte 
Christo,  especially  in  the  country  rock,  which  in  the  vicinity  of  the 
auriferous  shoots  is  brown  decomposed  sajidy  slate,  but  westwards  is 
white  clayey,  with  small  nodules  of  unaltered  quartzite. 

Ore, — The  quartz  is  glassy,  some  of  it  pink,  some  blue,  and  some 
white,  but  all  emitting,  when  freshly  broken,  a  distinct  odour  of 
sulphuretted  hydrogen.  It  has  a  banded  appearance,  and  seems  to 
be  in  process  of  replacing  the  country  rock.  The  best  gold  is  found 
where  there  are  strong  dendritics  (mangapese  dioxide)  in  the  altered 
country  rock.  It  is  all  invisible,  occurring  most  plentifully  in  bimches 
of  glistening  black  limonite  in  the  quartz,  much  of  the  gold  dollied 
out  of  the  stone  being  coated  with  iron  oxides.  It  has  also  been  found 
that  near  where  the  gold  is  richest  is  a  thin  band  (up  to  one  foot  in 
thickness)  of  hard  "  casing,"  beyond  which  the  country  rock  is  quite 
soft  and  decomposed.  As  already  mentioned,  the  gold  leaves  a  leader 
wherever  it  branches  or  is  intersected  by  another. 

Three  auriferous  shoots,  all  pitching  steeply  south-westwards, 
have  so  far  been  followed  between  the  shafts.  In  that  nearest  the 
whip  shaft  two  feet  six  inches  stone  yi^ded'  2|  oz;  pei»  ton  for  a  few  feet. 
West  of  the  whip  shaft  tib»  rmi>  B»»t  ot  which  is  pyritous,  becomes 
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very  poor,  12  to  18  inches  <^  stone  being  left  standing  for  that  reason, 
though  adjacent  thin  leaders  carry  comparatively  good  gold.  Again, 
six  feet  east  of  the  prospecting  shaft,  the  main  leader  pinches  down  to 
one  inch,  and  there  the  country  rock  is  quite  unsoftened. 

Output. — The  following  crushings  were  made  at  Hart's  battery, 

on  Thane's  Creek : — 

7  Dec.,  1903  9^  tons  crushed  for    9  oz.  14  dwt.    1  gr.  =  1  oz.  per  ton 

7  Mar.,  1904  ...12       „  ,,  17  oz.  10  dwt.    6  gr.  =  1  oz.  9  dwt.  per  ton 

27  June,  1904  ...    8        „  „  19  oz.  18  dwt,  15  gr.  =2  oz.  10  dwt.  per  ton 

13  Feb.,  1905  ...15^      „  ,,  39  oz.    4  dwt.    6  gr.  =  2  oz.  10  dwt.  per  ton 

45       ,,  ,,  86  oz.    8  dwt.    4  gr.  =  1  oz.  18^  dwt.  per  ton 

Conclusions. — An  inspection  of  the  Golden  Gate  deposit  forces 
on  one's  attention  the  great  similarity  between  it  and  the  Monte 
Christo  in  its  irregular  leaders  and  zone  of  altered  country  rock. 

The  amount  of  work  done  during  the  last  three  years  is  very  dis^ 
appointing,  the  time  having  been  apparently  spent  in  tracing  each 
leader  till  the  gold  left  it.  To  make  the  shafts  and  drives  approxi- 
mately 270  tons  must  have  been  broken  down,  and,  adding  25  per 
cent,  for  stopings,  the  total  quantity  raised  amounts  to  350  tons  for 
86  oz.  of  gold,  which  is  equal  to  5  dwt.  per  ton.  It  would,  therefore,  at 
first  sight,  seem  improbable  that  the  reef  would  pay  to  work  by  any 
method  involving  the  blocking  out  and  breaking  down  of  the  whole 
reef,  but  it  must  be  remembered  that  the  yield  would  in  all  likelihood 
be  considerably  increased  if  the  whole  of  the  stone  were  put  through. 
Further  development  is  by  this  consideration  rendered  justifiable. 

BIG  HILL.* 

The  present  holders  have  since  my  last  visit  opened  a  drive  for 
170  feet  along  the  Victoria  reef  from  the  old  workings  to  the  main  adit, 
and  have  sunk  a  20-feet  winze  on  the  same  reef,  about  70  feet  along 
the  drive.  The  reef  has  not  been  broken  down,  but  one  or  two  drill 
holes  were  made  in  it,  proving  two  feet  of  stone,  and  the  drillings  are 
said  to  have  yielded  ^-oz.  prospects. 

The  Big  Hill  mill  now  comprises  a  16-horsepower  portable  boiler, 
a  Blake  stonebreaker  (twelve  tons  per  hour  capacity),  a  Thompson 
crusher  (two  tons  an  hour),  and  a  Wilfley  table  (one  ton  an  hour).  The 
Thompson  crusher  has''proved  a  failure,  because  of  so  many  of  the 
working  parts  being  exposed  to  the  intense  cutting  action  of  the  sands 
produced ;  two-inch  manganese  steel  pins  carrying  the  rollers  wear  out 
within  a  week,  as  do  also  one-inch  manganese  steel  carriers  (tires). 

It  is  rumoured  that  a  new  company  has  lately  been  floated  in 

London. 

AUSTRALIAN.* 

This  reef  was  discovered  by  Martindale,  whose  crushings  from 
1899  to  1903  amounted  to — 

184  tons  for  a  yield  of  325  oz.  14  dwt.  15  gr.  =  1  oz.  15)  dwt.  per  ton. 

"  *  See  G.8.Q.P.  No.  186.  '■ 


k 


31 

Soon  after  MartindaJe's  i-etireineut  from  the  claim  it  was  aban- 
doned, because  of  local  impoverishment-  It  has  now  (in  August,  1905) 
just  been  taken  up  again  in  a  five-acre  lease,  and  there  is  promise  of 
its  being  worked  on  a  more  extensive  scale  than  heretofore. 

SAINT  PATRICK  * 
The  P.O. — The  St.  Patrick  is  now  an  extended  claim  of  JrOO  feet 
by  400  feet. 

The  intention  of  the  claimholders  to  continue  the  sinking  of  the 
No.  5  shaft  (Sutton's,  120  feet  vertical),  to  cut  the  reef  at  200  feet 
depth,  has  been  hitherto  frustrated  by  the  serious  illness  of  the 
manager  (Mr.  John  Clare).  Mr.  Clare  bases  his  belief  in  the  future 
of  the  reef  on  the  fact  that  a  solid  body  of  auriferous  pyrite  and  quartz 
was  coming  in  at  the  l>ottom  of  the  main  underlie  (No.  4  shaft),  when 
it  had  to  be  abandoned  because  of  tlie  large  amount  (500  gallons)  of 
watei*  met  with.     Mr.   Clare's  knowledge  of  the  following  crushings 

from  the  western  end  of  tlie  reef  fortifies  him  in  his  faitli : — 

700  tons  for  1  oz.  14  dwt.  per  ton  during  1S94-18!)S, 
240  tons  for  18  dwt.  per  ton  during  1901-1903. 

:Vo.  1  Went. — A  shaft  has  been  sunk  '50  feet,  and  a  drive  opened 
for  .'50  feet  to  the  south.  This  drive  probably  passed  over  the  cap  of 
the  reef  (pitching  westwards),  for  it  was  first  proved  in  a  gully 
i  chain  to  tlie  east. 

No.  1  Nitrth. — Since  my  last  visit  in  li)0.'5  a  fom-th  shaft  has  been 
sunk,  cutting  tlie  "  North  "  reef  at  a  depth  of  55  feet.  This  was  con- 
tinued for  14  feet  along  the  reef  on  nine  inches  of  stone  canying  15 
dwt.  per  ton.  Further  prospecting  has  been  abandoned  on  it  for  the 
present,  because  the  workings  are  almost  at  the  boundary  of  the  P.C, 
into  which  the  reef  dips. 

(ILADSTONE.* 

During  the  last  two  years  Mr.  Kerridge  has  been  receiving 
Covemment  assistance  in  proving  the  Cladstone  reef  below  the  old 
workings.  He  has  struck  the  reef  at  120  feet  depth,  and  reports  it 
payable,  but  is  unable  to  work  it  because  of  lack  of  capital.  The  mine 
has  now  (August,  1905)  been  idle  for  some  weeks.  Mr.  Kerridge  has 
given  me  the  following  particulars : — 

The  main  veit.ic4il  shaft  is  now  12G  feet  deep,  and  there  is  a 
26-foot  crosscut  to  the  reef  at  a  depth  of  120  feet,  with  drives  twelve 
feet  east  and  three  or  four  feet  west  on  the  reef. 

The  reef  is  from  six  inches  to  twelve  inches  thick.  A  crushing  in 
the  small  three-heiid  battery  at  the  mine  gave — 

2  tons  for  19  dwt.  per  ton  : 
l)ut  it  is  considered  that  half  the  gold  contents  were  lost  in  treatment. 
The  reef  cut  was  believed  to  be  only  a  branch  from  the  main  one, 
because  of  a  split  taking  place  on  the  bottom  level  in  the  underlie. 


*  See  G.a.Q.P.  No.  186. 
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The  continual  pumping  in  the  main  vertical  shaft  drained  the  old 
workings,  and  before  ceasing  operations  Mr.  Kerridge  continued  the 
underlie  whip  shaft  to  80  feet  depth,  and  drove  37  feet  east,  striking 
good  gold  near  a  crosscourse.  Several  crushings  were  obtained,  which 
were  not  altogether  satisfactory  because  of  the  difficulty  in  effecting 
amalgamation. 

GUIDING  STAR. 

Location. 

The  Guiding  Star  reef  crosses  the  main  road  within  30  chains  of 
Thane's  Creek,  about  6^  miles  west  of  Pratten.  The  eastern  workings 
are  now  included  in  Costello's  selection,  the  remainder  being  on  the 
goldfield. 

History. 

Gold  was  first  found  in  loose  fragments  of  quartz  in  the  soil  about 
1879  or  1880.  Payable  stone  wa«  from  the  first  raised  from  tJie 
No.  1  West;  while  that  in  the  P.O.  was  poor,  and  no  other  claims 
seem  to  have  done  any  work  to  speak  of  at  the  time  of  the  first  rush. 
About  1895  two  other  shoots  of  gold  were  located  to  the  west  on  the 
same  reef.  A  shaft  has  also  been  sunk  some  chains  to  the  east  of  the 
P.O.,  but  without  finding  the  reef.  The  whole  line  is  now  again 
deserted.  None  of  the  shafts  are  accessible,  and,  of  course,  little  as  to 
the  nature  of  the  reef  can  be  seen  at  the  surface. 

COUNTIIT. 

The  footwall  is  strongly  defined,  the  country  rock  below  water- 
lev€4  being  a  dark  blue-black,  shaly  slate,  which  on  the  surface 
weathers  light-brown,   often  with  a  light-blue  interior.     No  stratifi- 


CoSfefhls  SetecrtoD 
Si^SS, ^ 


fiofes 

mrtecf  aaouteas 


^*«25 


*»/-f 


(«. 


Sc^h   75yorda  to  an  inch 


Cou/try 


Fig.  2. — sketch  plan  op  workings  on  guiding  star. 
cation  can  be  made  out  on  the  outcrop,  though  faces  which  may  be 
joints  or  even  laminations  run  north-westwards. 

Reef. 

The  reef,  which  has  been  worked  over  a  distance  of  ten  chains, 
liu«  a  general  course  of  west  20  degrees  north,  its  dip  at  the  surface 
being  82  degrees  to  the  north  20  degrees  east,  but  it  is  more  nearly 
vertical  at  a  depth. 


Firgt  Shoot. — In  the  No.  1  West  (on  which  claim  the  diaooTery 
was  made)  the  reef  averaged  15  inches,  and  to  a  depth  of  80  feet 
(10  feet  below  the  water-Uvel)  it  oarried  from  10  to  30  dwt.  (averag- 
ing slightly  under  an  ounce)  per  ton.    The  Bhoot  pitched  westwards. 

In  the  P.C.  shaft,  ten  feet  ea«t  of  the  No.  1  West,  the  rerf 
widened  (to  18  inches  at  the  surface,  and  to  three  feet  at  36  feet  depth), 
and  at  the  Bame  time  the  gold  contents  fell  to  3  dwt.  per  ton,  aa 
proved  in  an  eight-ton  trial  crushing.  This  shaft  is  on  a' slight  bend 
towards  the  east,  which  is  probably  local,  the  continuation  being  in  all 
likelihood  towards  the  east-sou th-east.  Owing  to  this  bend,  the  quarts 
on  the  eastern  end  of  the  shaft  is  cracked  and  internally  slickensided ; 
elsewhere  it  ia  massive  and  irregularly  laminated  by  blue  seams, 
indicating  it  to  be  partly  a  replacement  reef. 

Second  Shoot. — This  lies  about  three  chains  west-north-west  of  the 
P.C.  Four  shafts — the  deepest  about  70  feet — have  been  sunk  here, 
and  the  ground  between  them  has  been  stoped  out  over  a  distance  of  a 
chain. 

Third  Shoot.— Thh  is  situated  five  chains  beyond  the  second.  Mr. 
Eerridge,  who  did  most  of  the  work  on  this  shoot,  has  given  me  the 
accompanying    section    (Fig.    3),    showing   the   extent   of   the   slopes 


*  20-incb  bard  reef,  with  plumbago  dig,  and  stroi^  cletn  walls. 
Fig.  3. — kbrridoe'b  woRKiKOa  on  guidino  star. 


k  shaft  is  57  feet  deep,  the 

Mr.    Eerridge    reports    that 

m  the  50-foot  levd  in  No.  2 

•ntinuously  improving,  runs 


between  his  shafts  Noe^  2  and  3.    llie  n 
water-level  being   at    38    feet  depth. 
20  inches  of  1-oz.  stone  still  remains  o 
shaft,  and  that  the  stone  in  the  shaft,  < 
J  oz.  per  ton  in  the  bottom. 

.Somewhat  over  100  tons  has  been  crushed,  the  last  return  being 
for  1  oz.  per  ton.  It  will  be  noticed  that  the  shoot  here  also  pitches 
westwards.  It  is  understood  that  the  mine  was  abandoned  because  of 
the  water  encountered  (500  gallons  per  hour). 
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Conclusion. 
The  above  information  may  be  of  use  to  anyone  disposed  to  open 
up  the  reef  and  try  it  below  water-level.  With  regard  to  the  con- 
tinuation of  the  reef  eastwards  from  the  P.C.,  I  was  informed  by  Mr. 
J.  Clare,  a  miner  experienced  in  these  fields,  and  to  whom  I  am 
indebted  for  much  of  the  above  information,  that  in  prospecting  for 
reefs  he  has  generally  found  it  safe  to  follow  the  direction  of  thei 
overlooking,  ridge  or  spur.  This  agrees  with  the  present  trend  of 
geological  opinion.  It  has  been  shown  that  in  the  region  north  of  the 
Yellowstone  Park,  in  Montana,  there  is  considerable  agreement  between 
faults  and  drainage  lines*  (and  in  consequence  watersheds). 

Mr.  Clare  spoke  of  a  2-foot  barren  reef  about  a  quarter  of  a  mile 
east  of  the  Gladstone,  and  possibly  a  continuation  of  it,  but  there  was 
not  time  for  me  to  see  it 

CULLAN'S  TWINS. 

This  is  a  prospecting  area  (200  feet  by  200  feet)  located  in  a  dense 
scrub  on  the  Thane's  Creek  Goldfield,  4J  miles  west  of  Thane,  the 
present  terminus  of  the  Warwick-Goondiwindi  Railway,  and  24  miles 
from  Warwick. 

The  whole  of  this  country  has  been  thoroughly  prospected  for 
alluvial,  but,  owing  to  its  hitherto  isolated  position,  little  or  no  work 
has  been  done  on  the  reefs,  outcrops  of  which  are  reported  every  few 
chains  to  the  south  of  CuUan's. 

The  discovery  of  auriferous  quartz  here  was  made  in  March,  1904, 
through  numerous  fragments  of  the  stone  having  been  brought  to  the 
surface  of  the  soil  by  the  roots  of  a  gum-tree.  Trenching  in  the 
neighbourhood  has  resulted  in  the  discovery  of  three  lines  of  reef. 

Northern  Reef. 

Reef. — The  northern  reef  strikes  west  ten  degrees  north,  and  dips 
86  degrees  to  south  ten  degrees  west.  It  is  massive  and  well  defined; 
the  footwall  is  slickensided,  but  the  hanging-wall,  though  easily 
detached  from  the  quartz,  does  not  show  signs  of  movement.  The 
thickness  of  the  reef  varies  between  nine  inches  (near  the  surface)  and 
two  feet  (in  the  lower  workings),  the  changes  being  gradual. 

The  stone  is  bluish  in  colour,  and  has  a  glassy  appearance; 
towards  the  hanging-wall  it  is  to  some  extent  laminated  by  thin 
inclusions  of  the  country  rock.  Galena  is  said  to  have  been  seen  in  it, 
as  also  copper  stains,  of  which,  however,  I  saw  none.  The  gold  occurs 
mostly  on  yellow  "  faces  "  or  joints  in  the  quartz,  which  appear  to 
have  been  lined  with  pyrite,  deposited  since  the  quartz.  It  is  nearly 
all  found  within  six  inches  of  the  hanging-wall,  the  quartz  on  the  footr 
wall  being  generally  considered  barren.  No  absolutely  blank  part  of 
the^  reef  has  yet  been  found. 

♦  A  Fracture  Valley  System.    Joseph  P.  Iddings,  in  Jour,  of  Geol.,  V.  xni.,  1904. 
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The  gold  contents  of  the  reef  appear  to  have  been  favourably 
influenced  by  intersecting  or  branching  leaders  (without  gold),  which 
glance  off  to  the  east-north-east  in  the  footwall,  and  to  the  west-south- 
west in  the  hanging-wall,  as  though  following  a  set  of  parallel  frac- 
tiures.  One  exception  to  this  rule  is  to  be  seen  on  the  15-foot  level, 
where,  at  ten  feet  east  of  the  shaft,  the  normal  twelve-inch  reef  has 
increased  to  20  inches.  Just  beyond  that  point  a  "  horse  "  comes  in, 
causing  the  splitting  up  of  the  reef  into  a  number  of  barren  leaders, 
which  branch  off  into  the  footwall,  the  main  part,  six  inches  thick, 
continuing  on  the  line  of  the  reef.     The  reef  at  this  point  is  not  rich. 

The  country  rock  is  a  shaly  slate,  dipping  about  45  degrees  to  the 
west  20  degrees  south. 

Workings. — The  main  shaft  is  50  feet  deep.  At  the  bottom  a 
level  runs  20  feet  to  the  west,  and  above  it  the  reef  has  been,  and  is 
being,  stoped  to  within  ten  feet  of  the  surface  on  a  main  shoot  pitch- 
ing westwards,  and  reaching  the  surface  for  some  yards  west  of  the 
shaft.  In  the  bottom  level  the  reef — 18  inches  wide  in  the  shaft — 
widens  to  two  feet,  but  again  contracts  in  the  face  to  twelve  inches.  A 
small  shoot,  two  feet  in  length,  is  known  to  occur  in  the  sump.  In  the 
western  drive  on  the  15-foot  level  the  reef  is  only  nine  inches  thick,  and 
can  be  seen  to  be  pinching  upwards;  in  the  eastern  drive  it  opens  up 
to  20  inches  at  ten  feet  from  the  shaft,  where,  as  already  explained,  a 
number  of  leaders  branch  off,  and  the  main  reef  is  reduced  to  six  inches 
in  thickness. 

Output  (per  Mr.  CuUan) — 

32^  tons  for  31  oz.  16  dwt.  «  19  dwt.  13  gr.  per  ton 
48  „  38  oz.  16  dwt.  =  16  dwt.  4  gr.  per  ton 
20        ,,  =6  dwt.  per  ton. 

This  last  crushing  was  a  trial  from  all  along  the  bottom,  and  the 
return  is  far  too  small  to  pay  under  the  present  conditions  of  work- 
ing— ^.e.,  with  one  man  below  and  one  man  on  the  brace. 

Results. — In  spite  of  the  local  impoverishment  in  the  50-foot  level, 
the  reef  is  well  worthy  of  a  jthorough  trial  by  continuation  of  the 
shaft  to  greater  depths,  but,  unfortunately,  the  present  holders  have 
not  suflScient  resources  to  undertake  this  expense.  The  work  done, 
though  inconsiderable,  is  sufficient  to  illustrate  the  permanency  and 
promise  of  the  reef. 

Middle  Reef. 

Reef. — The  middle  reef  lies  35  yards  south  of  the  northern,  to 
which  it  is  parallel.  The  outcrop  exposed  in  a  trench  is  from  two  feet 
to  two  feet  six  inches  wide. 

Stone, — The  quartz  is  bluish  and  glassy  in  appearance,  the  gold 
being  contained  in  nine  inches  of  its  thickness.  The  richest  stone  was 
found  at  a  small  bend  and  break  in  the  reef.  The  gold  has  been 
traced  on  the  surface  over  a  distance  of  100  yards. 
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Workings. — Tlie  workings  (now  flooded)  comprise  two  14-foot 
shafts  within  a  few  feet  of  one  another,  and  lying  south  30  degrees  east 
of  the  main  shaft  on  the  northern  reef,  and  two  trenches,  three  or  four 
yards  in  length. 

Output, — A  trial  crushing,  from  the  whole  width  of  the  reef 
exposed  in  the  trenches,  of — 

24  tons  yielded  4}  dwt.  per  ton. 

This  is  too  small  to  pay  expenses  (with  cartage  6s.,  and  battery  treat- 
ment lis.  6d.  per  ton).  Several  tons  of  stone  from  the  shafts  now  lie 
at  grass. 

SouTHBRN  Reef. 

Eeef. — The  workings  on  this  reef  lie  67  yards  south  14  degrees 
east  of  those  on  the  middle  reef.  Tlie  reef  runs  west  22  degrees 
north,  and  is  practically  vertical.  AVhere  now  exposed,  it  is  about 
six  inches  thick.  It  appears  to  be  pinching  towards  tlie  west,  and  may 
have  been  thicker  in  the  stoped  portion.  It  is  well  defined,  being  on 
a  strong  fissure,  the  hanging-wall  having  slickensides  and  corrugations 
inclined  45  degrees  to  the  west.  The  main  shoot  of  gold  worked  for 
about  .'55  feet  from  the  sui-face  was  found  to  follow  one  of  these  corru- 
gations, as  well  as  a  cross  leader  dipping  about  45  degrees  to  the 
north-west. 

The  country  rock  adjacent  to  the  stopes  is  sandy,  but  the  same 
blue  slate   as  near  the  northern  reef  is  found  west  of  the  stopes. 

Workings. — The  workings  comprise  two  shafts  20  feet  apart,  the 
eastern  25  feet,  and  the  western  35  feet,  deep.  The  reef  has  been 
stoped  out  between  them  and  for  a  few  feet  on  each  side,  but  in  the 
faces  and  floor  is  believed  to  be  too  poor  to  exploit. 

The  reef  is  worthy  of  further  prospecting  by  sinking. 

Output. — A  few  tons  only  have  been  taken  from  here,  and  they 
are  included  in  the  crushings  given  above. 

Brisbane,  4th  September,  1905. 


By  Authority:  Geokge  Arthue  Vaugiian,  Government  Printer,  William  street.  Briibanc. 
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north-west. 

Tlie  country  rock  adjacent  to  the  stopes  is  sandy,  but  the  same 
blue  slate   as  near  the  northern  reef  is  found  west  of  the  stopes. 
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By  Authority:  Geokgk  Artiiue  Vauoiian,  Goyernment  Printer,  William  itreet,  Briibane. 
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THE  WEST  MORETON  (IPSWICH)  COALFIELD 

WZTK  SPBCZAXi  BBFBBBVCB  TO  TKB  BUVDAMBA  DZSTBZCT. 


SECOND    REPORT. 


Chapter  I.— Central. 

L— INTRODUCTION :     PRODUCTION    AND    PROSiPECTS. 

The  West  Moreton  Coalfield  is  at  present  the  chief  producing 
coalfield  of  the  State,  its  importance  being  due,  in  the  first  place,  to 
the  generally  useful  character  of  its  coal  for  ordinary  commercial 
purposes,  such  as  marine  and  land  steaming,  coke-making,  black- 
smithing,  and  gas-making;  and,  in  the  second  place,  to  the  proximity 
of  the  field  to  the  chief  industrial  centre  and  most  important  shipping 
port  of  the  State.  This  latter  circumstance  will  always  be  an  important 
and  favourable  factor  in  the  future  prosperity  of  the  field,  as  it  will 
command  an  eaaily  accessible  and  constantly  growing  market,  where 
less  favourably  situated  fields  can  only  compete  under  the  disadyaii- 
tages  of  higher  freight  charges  for  transport  from  the  mine. 

During  the  last  five  years  the  Ipswich  Field  has  turned  out  more 
.than  75  per  cent,  of  the  total  coal  production  of  Queensland;  its 
average  annual  output  for  that  period  having  been  a  little  under 
400,000  tons.  This  represents  a  value  to  the  Ipswich  district  annually 
of  about  £120,000. 

The  diagram  shown  in  Fig.  1  gives  a  graphic  representation  of 
the  important  part  played  by  the  Ipswich  and  Darling  Downs  fields 
combined  in  the  total  output  of  the  State  during  the  last  twenty  years. 
As  the  returns  from  these  two  districts  have  not  been  kept  separate, 
it  is  not  possible  to  show  those  from  the  Ipewich  Field  alone ;  but,  as 


the  figures  tor  the  former  district  oooatitute  only  about  6  per  oect.  of 
tlie  total  of  Uie  two  oombined,  the  dingram  would  not  he  mateiiallj 
altered  by  their  exoliuioii. 


Fio.  1. — Production  or  qubkhblaud  ooal  DimiNG  twxntt  tubb 
ENDED  1904. 
Ab  shown  by  the  di^jam  and  Table  I-,  the  annual  output  of  oo^ 
from  Queensland  mines  increased  during  the  years  1891  to  1899  from 
270,705  tons  to  494,000  tons,  or  by  over  80  per  cent. ;  while  for  Uie 
succeeding  five  years  the  increase  of  output  did  not  amount  to  4  per 
cent  This  sudden  check  to  expansion  was  no  doubt  primarily  due  to 
the  disastrous  drought,  tiie  efieots  of  which  have  paralysed  Queens- 
land tnwie  generally  during  the  last  five  years;  and,  aa  a  natural 
consequence,  greatly  curtailed  the  coal  consumjition  of  the  State.  Tli« 
rapid  increase  of  demand  shown  by  the  former  five-year  period  led  to 
the  opening  up  of  a  number  of  new  collieriee,  especially  along  the 
southern  extension  of  the  outcrop  of  the  Aberdare  seam,  during  the 
latter  five-year  period;  while  the  increase  of  competition  thus  brought ' 
about  was  not  met  by  any  corresponding  increase  in  the  demand  for 
coal.  The  consequence  has  been  a  glut  of  the  market,  so  that  at  the 
present  time  the  output  necessary  to  keep  the  mines  now  opened  up  in 
full  wcvk  is  in  excess  of  the  demand.  As  a  consequence,  nearly  all  the 
pits  are  periodically  idle. 

Efforts  have  been  made  to  meet  this  expanding  producticm  by 
working  up  an  export  trade  to  foreign  countries ;  but,  so  far,  without 
much  success.     The   ooal   is   of   a  brittle  character,  and,  with  the 


exposure  to  weather  and  rough  treatment  inseparable  from  such  a 
trade,  becomes  quickly  converted  into  slack.  It  consequently  cannot 
be  expected  to  compete  with  the  durable  coals  of  the  Newcastle 
district^  which  are  even  more  favourably  situated  as  regards  shipping 
facilities  for  such  a  trade. 

Table  I. — Showing  pbodtjction  op  Queensland  coal  foe  20 

TEARS   ENDING   31ST   DECEMBEB,    1904. 


West  Moreton  and 

Year. 

Queensland. 

Value. 

Darling  Downs 
Coalfields. 

Value. 

Tons. 

£ 

Tons. 

£ 

1885 

209,698 

87,228 

180,744 

71,258 

1886 

228,656 

95,243 

189,608 

72,054 

1887 

283,813 

97,460 

193,286 

71,851 

1888 

311,412 

127,947 

254,778 

98,851 

1889 

205,507 

121,118 

217,240 

195,202 

1890 

338,344 

157,077 

276,063 

120,476 

1891 

271,603 

128,198 

222,766 

97,757 

1892 

265,086 

123,308 

215,535 

91,798 

1893 

264.403 

125,340 

204,429 

86,582 

1894 

270,705 

114,593 

207,672 

81,201 

1895 

323,068 

132,530 

239,712 

89,150 

1896 

371,390 

154,987 

280,094 

106,740 

1897 

358,407 

139,889 

277,172 

97,411 

1898 

407,934 

150,493 

310,444 

103,927 

1899 

494,009 

175,715 

373,655 

127,305 

1900 

407,132 

173,705 

379,504 

126,425 

1901 

539,472 

189,877 

420,500 

139,860 

1902 

501,531 

172,286 

390,603 

127,851 

1903 

507,801 

164,798 

403,462 

124,479 

1904 

512,015 

166,536 

408,186 

124,339 

Table  II.,  the  figures  for  which  were  kindly  supplied  to  me  by  the 
Commissioner  for  Railways,  shows  the  amount  of  coal  railed  from 
the  Ipswich  district  for  consumption  in  various  industries  in  Brisbane. 
It  shows  that  the  Ipswich  district  depends  most  of  all  for  its  market 
on  the  employment  of  the  coal  for  marine  steaming  purposes  by 
steamers  calling  at  the  port  of  Brisbane.  Beside  the  amount  shown  in 
the  table,  about  20,000  tons  are  annually  despatched  by  river  from  the 
North  Ipswich  district  for  bunker  purposes,  so  that  the  demand  for 
this  purpose  is  seen  to  have  fluctuated  dm'ing  the  last  five  years 
between  .140,000  and  170,000  tons  annually.  Probably  another 
30,000  tons  is  despatched  from  the  North  IpsAvich  district  for  various 
markets  or  in  the  form  of  coke,  but  the  exact  figures  are  not  to  hand. 

Table  II. — Showing  consumption  in  vaeious  industbies  of  coal 

BAILED  FBOM  THE  IPSWICH  DISTEICT  FOE  FIVE  TRABS  ENDING  1904. 
(Figures  supplied  hy  the  Commissioner  far  Railways.) 


Year. 

Hallway 
Purposes. 

Tons. 

46,349 

50,173 

47,604 

48,0r»6 

56,775 

Bunker. 

Cargo. 

Gas  and  Meat 
Works. 

•     Totals. 

1900      

1901      

1902      

1903      

1904      

Tons. 
122,073 
147,025 
130,197 
127,011 
121,765 

Tons. 

40,301 

42,068 

31,976 

60,034 

76,017 

Tons. 
19,168 
9,282 
8,652 
7,502 
7,036 

Tons. 
227,891 
248,548 
218,429 
242,553 
261,593 
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The  establishment  of  smelting  works  to  treat  the  iron  ores  of  the 
Queensland  coast  seems  to  be  the  only  industry  that  would  be  likely 
to  give  any  prospect  of  a  rapid  expansion  in  the  consumption  of 
Ipswioh  coal.  Several  of  the  seams  make  first-rate  coke,  and  the  mines 
would  be  as  conveniently  situated  as  any  others  in  Queensland  for 
economical  treatment  of  these  ores.  The  metallurgical  industries  are 
the  most  lavish  consumers  of  coal  of  any,  and  until  some  such 
industries  are  established  in  Southern  Queensland  no  serious  taxing 
of  the  coal  resources  of  the  Ipswich  district  need  be  feared.  With 
the  revival  of  trade  consequent  on  better  seasons,  and  the  natural 
increase  of  shipping  to  be  expected  from  a  port  like  Brisbane,  the 
demand  for  coal  from  the  Ipswich  district  may  be  expected  to  gradually 
increase,  and  the  present  slackness  of  the  trade  disappear,  while  the 
low  prices  that  may  be  looked  for  henceforth  will  probably  prevent 
the  opening  up  of  new  ventures,  such  as  have  caused  a  plethora  of  coal 
during  the  last  five  years. 

II.  LOCALITIES    WORKED    FOR   COAL. 

The  majority  of  the  mines  are  in  two  main  districts.  The  most 
productive — the  Bundamba  district — supplies  over  three-fourths  of  the 
coal  turned  out  from  the  field,  and  covers  an  area  of  about  12  square 
miles,  lying  mainly  to  the  south  of  the  Brisbane-to-Ipswich  railway 
line,  between  Six-mile  and  Bundamba  Creeks,  and  from  three  to  eight 
miles  east  of  Ipswich.  It  affords  the  main  steaming  coals  loaded  into 
bunkers  at  Brisbane  and  used  by  the  Railway  Department  for  locomo- 
tive purposes.  The  second  important  district  lies  to  the  north  of  the 
Bremer  River,  immediately  north  of  the  town  of  Ipswich,  and  has  been 
worked  over  an  area  about  three  miles  in  length  by  one  mile  in 
breadth.  Its  seams  furnish  the  whole  of  the  coke  manufactured  on  the 
field,  but  there  are  also  some  good  steam,  blacksmithing,  and  gas  coals. 
Besides  these  two  main  districts,  there  are  the  more  distant  localities 
of  Walloon,  Rosewood,  and  Purga,  lying  to  the  west  and  south  of 
Ipswich,  and  furnishing  a  coal  of  a  distinct  character.  It  is  much 
richer  in  volatile  hydrocarbons,  and  gives  a  much  larger  percentage  of 
gas  in  the  gasworks  retx>rts,  where  it  is  chiefly  consumed.  Detailed 
mapping  of  the  field  has  shown  that  these  seams  occur  in  much  higher 
beds  of  the  coal  series  than  those  containing  the  coals  of  North  Ipswich 
and  Bundamba,  these  beds  having  been  brought  down  into  their 
present  position  about  Walloon  and  Purga  by  a  folding  over  of  the 
lower  beds  along  an  axis  striking  north-westerly  across  the  field 
through  the  town  of  Ipswich. 

III.  TRANSPORT  FACILITIES. 

Most  of  the  coal  from  the  North  Ipswich  district  comes  down  the 
Bremer  and  Brisbane  Rivers  in  punts,  the  distance  to  the  wharves  in 
Brisbane  being  about  35  miles,  and  to  deep  water  at  Pinkenba  about 
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45  miles.  The  coke  is  removed  by  the  North  Ipswich  branch  line 
through  Ipswich  to  Brisbane,  a  distance  of  about  26  miles  to  the 
wharves. 

The  Bundamba  district  is  served  by  several  branch  b'nes  and 
short  spurs  from  the  main  line.  Of  these  the  latest  one  finished  goes 
south  from  Redbank  Station,  15  miles  from  the  wharves,  and  reaches  the 
furthest  point  of  the  field  in  another  seven  miles.  It  loops  on  at  this 
point  with  the  old  Swanbank  line,  starting  south  from  Bundamba,  20 
miles  from  the  wharves,  and  tapping  the  western  and  southern  portion 
of  the  district.  The  more  remote  mines  at  Walloon  and  Rosewood  are 
situated  near  the  main  line  to  Toowoomba,  distant  30  miles  and  36 
miles  respectively  from  Brisbane;  while  that  at  Purga,  on  the  branch 
line  from  Ipswich  to  Dugandan,  is  situate  about  29  miles  from  the 
port. 

IV.  MAPPING  OF  THE   FIELD. 

1.  General  Map  of  the  Coalfield. 

The  Ipswich  Coalfield  was  first  geologically  mapped  and  reported 
on  by  the  author  in  1899.  Map  No.  2,  accompanying  that  report, 
was  on  a  scale  of  20  chains  to  an  inch,  and  embraced  all  the  coal 
mines  then  working,  except  those  at  Purga  and  Walloon.  In  the 
North  Ipswich  district  the  outcrops  of  six  seams  (all  of  which  had 
been  worked  to  some  extent)  and  of  their  accompanying  beds  of  sand- 
stone and  shale  were  mapped  in  detail  over  an  area  some  three  miles  in 
length  along  the  outcrops  of  the  seams  on  the  northern  side  of  the 
Bremer  River  by  about  a  mile  in  breadth.  In  the  Bundamba  district 
the  outcrops  of  seven  known  seams  and  their  accompanying  beds  were 
shown  as  far  as  they  could  be  traced  over  an  area  of  about  twelve 
square  miles  between  Bundamba  and  Six-mile  Creeks.  These  two 
districts  are  separated  by  a  large  area  of  basalt  countr}'  between 
Bundamba  Creek  and  Ipswich,  and  by  the  alluvial  deposits  along  the 
bends  of  the  Bremer  River,  and  the  relations  between  the  two  areas 
are  thus  obscured.  Recent  more  particular  study,  however,  has 
furnished  a  theory  of  their  connection  with  each  other,  which  shows 
a  great  probability  of  being  approximately  correct,  and  which  has 
important  economic  bearings.  This  co^onection  is  shown  on  the 
general  map  of  the  field  accompanying  this  report.  The  map  is  on  a 
scale  of  one  mile  to  an  inch,  and  gives  a  clearer  idea  of  the  geological 
structure  of  the  field  and  the  connection  between  the  different  areas 
than  the  older  map.  On  it  is  shown  the  probable  trend  of  the  outcrop 
of  the  highefit  seam  of  the  Bundamba  district  (the  Aberdare  Seam) 
under  the  basalt  and  alluvium  referred  to  above.  Above  this  seam  in 
the  Bundamba  district,  and  stretching  round  the  southern  edge  of  the 
basalt  towards  the  south  of  Ipswich,  is  a  great  thickness  of  sandstones, 
which  have  not  yet  given  signs  of  being  coal-bearing,  and  which  I  have 
named  the  "  Bimdamba  Grits,"  or  unproductive  series.     The  base  of 
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this  unproductive  series  crosses  the  outskirts  of  the  town  of  Ipswich  to 
the  south  of  Denmark  Hill,  the  fossiliferous  shales  and  coals  occupying 
the  summit  of  that  hill  being  apparently  on  the  same  horizon  &b  the 
Aberdare  Seam,  while  the  underlying  Four-foot  Sandstone  apparently 
crosses  the  northern  slope  of  the  hill  where  it  is  quarried  at  several 
points  for  gravel.  The  Cooneana  Sandstone  of  the  Bundamba  district 
immediately  underlying  the  lower  seams  of  that  district  is  apparently 
identical  with  a  sandstone  which  stretches  across  the  western  portion 
of  Ipswich  from  the  quarries  at  the  end  of  Harlin  road  past  the  back 
of  the  Grammar  School,  and  is  found  again  overlying  the  North 
Ipswich  seams  about  Tivoli. 

If  this  theory  as  to  the  position  of  the  various  beds  be  correct,  it 
must  follow  that  the  coals  of  the  North  Ipswich  district  are  on  a  lower 
horizon  than  those  at  Bundamba,  being  represented  in  their  higher 
members  by  the  coals  and  shales  underlying  the  Cooneana  Sandstone, 
which  are  the  lowest  beds  exposed  in  the  Bundamba  district.  They 
may,  therefore,  be  expected  to  be  found  over  a  wide  area  in  the  centre 
of  the  latter  district  at  no  great  distance  from  the  surface. 

The  present  mapping  thus  shows  a  lower  productive  series  of  beds, 
containing  the  coal  seams  of  the  North  Ipswich  and  Bundamba 
districts,  overlain  further  south  by  an  unproductive  series  of  sandy 
rocks,  the  highest  members  of  which  are  not  seen.  These  latter  beds 
bound  the  extension  of  the  former  on  the  south  from  Goodna  to 
Ipswich,  thus  limiting  the  area  over  which  mining  on  these  coals  may 
be  expected  to  extend  in  this  direction.  To  the  west  of  Ipswich  these 
unproductive  beds — and  with  them,  of  course,  the  underlying  coal- 
bearing  beds — are  sharply  bent  over  to  the  south-west  over  a  north- 
westerly striking  axis  of  folding,  by  which  a  still  higher  series  of  coal- 
bearing  beds  is  brought  in.  These  beds  were  lirst  worked  for  coal  at 
Walloon,  and  may  be  known  as  the  ''  Walloon  Beds,"  or  upper  produc- 
tive series.  They  are  also  worked  to  some  small  extent  at  Rosewood 
and  Purga,  and  apparently  occupy  the  whole  of  the  area  of  the  map 
south-west  of  a  line  drawn  from  Yahmahnto,  on  the  Fassifern  line,  to 
Borallon,  on  the  Brisbane  Valley  line.  They  aflford  few  exposures, 
consisting  mainly  of  soft  sandstone  and  clay  shales,  which  have 
weathered  to  a  generally  level  surface.  The  coals  contained  in  them 
are  quite  distinct  in  character  from  those  worked  in  the  lower  pro- 
ductive series  about  Ipswich  and  Bundamha,  having  a  much  greater 
content  of  volatile  hydrocarbon  and  a  different  physical  structure. 

2.  Map  op  the  Bundamba  District. 

In  the  North  Ipswich  district  there  has  been  little  fresh  develop- 
ment of  importance  since  the  writer's  previous  report.  The  production 
for  1904  was  about  54,182  tons,  as  against  46,743  tons  during  1898, 
these  figures  representing  a  drop  from  16  per  cent,  of  the  total  in  the 
former  year  to  14  per  cent,  in  the  latter  year.  The  nuiuber  of  producing 
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mines  dropped  from  eight  to  five.  In  the  Bundamba  district,  however, 
the  opening  up  of  a  nmnber  of  new  pits  to  the  south  and  east  of  the 
old  established  mines  around  Blackstone,  Bundamba,  and  Dinmore  led 
to  a  request  for  a  more  complete  map  of  this  district,  which  woidd 
show  the  relations  of  the  seams  opened  out  in  these  mines  to  the 
earlier  worked  and  better  known  coals.  Accordingly,  this  district  was 
mapped  again  on  a  larger  scale  (viz.,  10  chains  to  an  inch),  and  the 
map  has  been  extended  to  take  in  the  whole  of  the  area  over  which 
the  productive  series  of  the  coal  measures  occur  between  Six-mile  and 
Bundamba  Creeks,  these  beds  being  covered  to  the  east,  south,  and 
west  by  the  overlying  and  unproductive  Bundamba  Grits. 

In  this  map  the  positions  of  the  main  workings  and  their  general 
trend  is  shown  by  shading.  The  workings  thus  shown  have  no  pre- 
tensions to  accuracy  of  detail,  as  it  would  have  involved  a  much  greater 
expenditure  of  time  than  seemed  justified  by  the  benefits  to  be  gained 
to  have  brought  all  the  workings  up  to  date  and  accurately  plotted 
them  on  the  map.  The  detail  shown  is  intended  merely  to  indicate 
generally  what  areas  have  been  worked  to  the  greatest  extent,  and  to 
bring  out  more  clearly  the  trend  of  these  seams  across  the  field. 

The  topography  of  the  district  has  been  derived  from  various 
sources,  and  accuracy  in  detail  is  not  here  claimed.  It  is  unfortunate 
that  the  Geological  Survey  has  no  officer  on  the  staff  who  could  be 
engaged  solely  in  making  topographical  maps  of  important  mineral 
aieas,  and  the  Ipswich  Coalfield  is  a  mineral  area  that  deserves  early 
attention  in  this  respect.  A  topographical  map  of  the  field,  properly 
contoured,  and  with  surface  features  accurately  delineated,  would  not 
only  be  of  the  utmost  value  to  the  geologist  and  prospector  as  an  aid 
in  locating  and  tracing  seams,  but  would  also  be  of  service  to  every 
mine  manager  and  proprietor  interested  in  the  coal-mining  industry. 
The  accompanying  map  gives  as  much  of  detail  as  could  be  gathered 
in  the  time  that  I  found  justified  in  expending  on  the  work..  The 
greater  portion  of  the  topography  was  compiled  from  maps  and  original 
survey  plans  in  the  Lands  Office,  but  the  Railway  Survey  Department 
also  kindly  lent  important  aid  with  details  of  railway  and  feature 
surveys  of  certain  portions. 

The  detailed  mapping  of  this  district  has,  I  think,  allowed  of  a 
correct  representation  of  the  relation  between  the  seams- around  Din- 
more  and  New  Chum  with  those  of  the  rest  of  the  field.  This  relation 
has  hitherto  been  obscure.  It  will  be  explained  later  on  in  this  report 
The  drawing  in  of  the  outcrops  of  the  various  seams  over  many  areas 
as  yet  untouched  should,  I  think,  prove  of  some  considerable  assistance 
in  future  prospecting  along  these  outcrops.  The  mapping  has  also 
served  to  show  the  limits  of  the  area  over  which  the  coals  of  the 
Bundamba  district  can  be  expected  to  be  found  at  workable  depths, 
this  area  being  limited  to  the  east,  south,  and  west  by  the  depth  to 
which  the  coals  can  be  worked  under  the  overlying  unproductive 
Bundamba  Grits. 
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V.  GENERAL    GEOLOGY    OF    THE    TRIAS-JURA    SYSTEM    OF 

SOUTHERN    QUEENSLAND. 

Aqb  and  Eztbnt  of  thb  Bbds. 

The  beds  of  the  Ipswich  Coalfield  have  fumiehed  some  seventy 
species  of  plants  beloi^ng  to  the  natural  orders  Calamariae,  Filicise, 
Cycad&cesc,  and  Coniferse,  by  which  they  have  been  determined  to  be 
of  triasso-jurassic  age.  They  have  also  furnished  one  genus  each  of 
Crustacea.,  Insecta,  and  Lamellibranchiata. 

Beds  of  similar  lithological  character,  and  furnishing  here  and 
there  examples  of  the  same  florai,  are  met  with  over  an  area  of  about 
30,000  square  miles  in  the  Moreton,  Wide  Bay,  Burnett,  and  Darling 
Downs  districts  and  in  the  southern  portion  of  the  Leichhardt  district. 
An  extensive  area  of  these  rocks  sitretches  a£  a  belt  some  40  milee  in 
width  in  the  form  of  a.  crescent  running  from  the  heads  of  the  Richmond 
and  Clarence  Rivers,  in  New  South  Wales,  for  a  distance  of  some 
300  miles  in  a  north-westerly  direction  to  the  head  of  the  Dawson 
Valley,  in  the  Leichhardt  district.  Besides  the  mines  of  the  Ipswich 
Coalfield,  this  belt  contains  numerous  other  seams  of  ooal,  which  have 
been  worked  to  some  extent  in  the  Walloon-Roeewood  districts,  and  in 
several  places  on  tlie  Darling  Downs,  west  of  the  Main  Dividing  Range. 

South  of  the  city  of  Brisbane  this  extensive  belt  is  connected  by 
a  narrow  neck  of  the  same  rocks  with  a  second  long  strip  which 
extends  for  about  300  miles  along  the  coast  from  a  little  south  of 
Brisbane  to  a  little  north  of  Bundaberg.  The  maximum  width  of  this 
belt  is  about  40  miles.  The  coalmines  of  the  Burrum  Field  lie  in  this 
coastal  belt  of  the  Tria.?-^Jura.  At  Point  Arkwright  this  belt  is  shown 
on  the  Geological  Map  of  the  colony  to  be  broken  by  a  tongue  of 
older  Palaeozoic  rocks,  l)ut  in  a  paper  read  before  the  Linnean  Society 
of  New  South  Wales,  entitled  ''  ITie  (xeology  of  the  Volcanic  Area  of 
the  East  Moreton  and  Wide  Bay  Districts,"  Mr.  H.  I.  Jensen  has 
recently  st<ated  that  '*  there  is  no  breaJt  between  the  Ipswich  and 
Burrum  Coal  Measures,  as  the  Geological  Map  of  Queensland  leads 
one  to  suppose.*' 

Mr.  Jack  included  all  the  beds  north  of  Point  Arkwright  in  his 
"  Bunkum  Formation,"  the  rocks  soutli  of  that  point  and  in  the  inland 
belt  of  Trias-Jura  being  included  in  a  later  "  Ipswich  Formation." 

The  Burrum  Formation  has  as  yet  furnished  only  some  ten  or 
eleven  species  of  plants,  of  which  four  occur  in  the  Ipswich  Beds,  while 
all  the  .li^enera  are  represented  by  allied  species  in  the  Upper  Beds. 
In  addition,  two  genera  of  lamellibranchs  from  the  Burrum  Beds  have 
not  as  yet  been  found  in  the  Ipswich  Beds.  In  view  of  the  distance 
between  the  places  where  these  two  formations  have  been  mainly 
studied,  and  the  paucity  of  the  flora  as  yet  foimd  in  the  Burrum  Beds, 
there  does  not  seem  to  have  been  sufficient  evidence  for  a  separation 
of  the  TriasrJura  into  two  formations ;  and,  in  any  case,  the  evidenoe 
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for  considering  the  Burrum  Beds  as  belonging  to  an  earlier  period  of 
the  Trias-Jura  is  not  conclusive.  The  two  formations  have  long  been 
considered  as  identical  in  age  by  the  Greological  Survey,  and 
the  recent  observations  of  Mr.  Jensen  lends  confirmation  to  that 
conclusion. 

General  Dispositiox  op  the  Trias-Jura  Beds. 

The  Trias-Jura  Beds  along  the  coast  between  Brisbane  and  Bun- 
daberg,  and  the  larger  inland  belt  in  which  the  Ipswich  and  Darling 
Downs  Coalfields  lie,  were  laid  down  on  a  floor  of  highly-folded 
Palfeozoic  rocks,  which  have  been  intruded  by  plutonic  rocks,  mainly 
of  a  granitic  type.  These  older  rocks  have  subsequently  been  exposed 
over  a  wide  area  between  the  two  belts  of  Tries-Jura  by  a  gentle 
bending  up  of  the  earth's  crust  since  their  deposition.  This  area  of 
bending  runs,  roughly,  in  a  north-westerly  direction  from  a  few  miles 
west  of  Brisbane.  Subsequent  denudation  of  the  coastwise  fall  of  the 
anticline  thus  formed  has  denuded  off  wide  areas  of  Trias- Jura  along 
the  upper  waters  of  the  Burnett,  Mary,  and  other  coastal  rivers. 
Numerous  small  isolated  areas  of  TriasrJura  Beds  are  still  found  scat- 
tered along  the  crest  of  the  broad  anticline  with  varying  gentle  inclina- 
tions from  the  horizontal.  These  isolated  areas  have  escaped  the 
general  denudation,  and  still  give  evidence  of  the  once  continuous 
occurrence  of  the  Trias-Jura  over  the  whole  area. 

As  a  consequence  of  this  bending  up  of  the  TriasrJura  the  beds 
of  the  coastal  belt  have  a  general  east  to  north-east  dip  under  the  sea, 
while  those  of  the  inland  belt  have  a  general  south-westerly  to  west- 
south-westerly  dip  under  the  overlying  Cretaceous  rocks  of  the  Artesian 
Water  System  of  the  interior.  The  Cretaceous  rocks  succeed  those  of 
the  Trias-Jura  without  any  observable  break  or  stratigraphical  uncon- 
formity, but  with  a  complete  change  from  the  terrestrial  and  estuarine 
flora  of  the  latter  to  a  faima  of  marine  mollusca  and  allied  genera. 
The  bending  up  of  the  Trias-Jura  Beds  becomes  inappreciable  in 
amount  to  the  south  of  the  Brisbane  River,  with  the  effect  that  these 
beds  can  here  be  traced  right  across  the  axis  of  the  fold,  thus  forming 
the  strip  of  Trias-Jura  country  south  of  Brisbane,  which  joins  up  the 
inland  and  coastal  belts  described  above. 

The  Northern  Boundary  of  the  Ipswich  Coalfield. 

The  coal  beds  of  the  Ipswich  Field  are  amongst  the  lowest  of  the 
Trias-Jura  system  exposed  by  the  gentle  bending  of  the  strata  above 
described,  and  by  the  denudation  to  which  they  have  been  subjected 
along  the  Brisbane  and  Bremer  Valleys.  They  lie  close  to  the  jimc- 
tion  with  the  Palaeozoic  rocks,  along  the  crest  of  the  broad  anticline 
above  described.  The  junction  between  the  two  systems  here  runs 
roughly  east  and  west,  and  has  been  mapped  in  detail  for  some  30 
miles  along  the  course  of  the  Brisbane  River.     Along  this  junction 
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a  series  of  coarse  conglomeratee  interbedded  with  some  thin  sand- 
stones, and  occasionally  with  thin  layers  of  coal,  has  been  exposed  by 
a  puckering  up  of  the  TriasrJura  Beds  in  the  bending  process  above 
referred  to  and  by  the  denudation  of  the  overlying  coal-bearing  beds 
lying  further  to  the  south. 

These  conglomerates  dip  roughly  to  the  south-east,  and  no  doubt 
represent  the  basal  beds  of  the  Trias-Jura  System.  Along  their 
northern  boundary  on  tlie  Brisbane  River  they  abut  against  an  irre- 
gular wall  of  the  older  Paleeozoic  rooks,  and  are  no  doubt  the  results 
of  the  destruction  of  an  old  ooa«t  of  those  rocks  by  an  advancing 
sea  or  lake,  in  which  the  higher  coal  measure  rocks  were  subsequently 
laid  down.  In  the  former  report  on  the  Ipswich  Coalfield,  this  junc- 
tion along  the  Brisbane  River  was  assumed  to  be  a  faulted  one,  but  on 
further  consideration  I  am  led  to  the  opinon  that  it  is  merely  an 
imconformable  junction  representing  an  old  cliff  face  of  the  Trias- Jura 
period. 

The  relations  between  tlie  two  systems  have  been  clearly  exposed 
by  the  course  of  the  Brisbane  River,  which  haa  carved  out  its  winding 
valley  along  the  junction  over  a  distance  of  some  30  miles.  The  area 
over  which  the  conglomerates  are  exposed  extends  for  a  distance  of 
about  10  miles  along  the  junction,  and  is  shown  on  the  accompanying 
general  map  of  the  coalfield. 

The  Ipswich  Bbds. 

Overlying  the  baaal  conglomerate  of  the  Trias-Jura  System,  and 
covering  an  area  of  about  50  square  miles  to  tlie  north  and  south  of  the 
Western  railway  line,  between  the  towns  of  Goodna  and  Ipswich,  are 
the  coal  measures  proper  of  the  North  Ipswich  and  Bundamba  mining 
districts.  I  liave  resitricted  the  name  "  Ipswich  Beds"  to  this  stage 
of  the  Trias-Jura  System,  because  it  was  these  beds  that  were  first 
worked  and  studied,  and  because  it  has  become  possible  by  recent 
study  to  distinguish  them  from  the  later  coal  measures  of  the  same 
system  which  have  been  worked  about  Walloon. 

The  Ipswich  Beds  probably  represent  a  thickness  of  some  2,500  ft. 
of  sandstones  and  sliales,  with  fourteen  or  fifteen  interbedded  coals, 
that  have  been  worked  at  one  time  or  another  in  the  two  districts 
abovenamed.  These  beds  have  been  thrown  into  long  gentle  folds, 
with  general  maximum  inclinations  from  the  horizontal  of  about 
15°.  The  area  over  which  tBey  have  been  exposed  lies  nearly  on  the 
crest  of  the  Tria«-Jura  anticline,  and  the  puckering  up  of  the  beds 
into  the  gentle  folds  just  described  has  apparently  been  a  minor  effect 
of  the  general  folding  about  the  axis  of  that  anticline.  The  subse- 
quent planing  down  of  the  crests  of  these  folds  by  surface  denudation 
has  exposed  the  outcrops  of  the  seams,  which  it  has  thus  been  possible 
to  trace  in  detail  over  a  great  portion  of  the  coalfield. 
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South  of  the  area  of  the  coalfield  the  folding  across  the  Triaa- 
Jura  anticline  appears  to  decrease  in  amount,  and  the  Ipswich  Beds 
sink  under  the  next  succeeding  stage  of  the  Trias-Jura^  which  I  have 
named  the  Bundambai  Beds. 


Thb  Bundamba  Beds. 

The  Bundamba  Beds  succeed  the  Ipswich  Beds  conformably,  and 
occupy  the  greater  part  of  the  south-eastern  comer  of  the  general 
map  of  the  coalfield.  The  have,  so  far,  proved  unproductive,  except 
for  a  small  seam  of  about  1  ft.  Gin.  near  their  base,  which  was  formerly 
worked  from  the  West  Moreton  shaft,  south  of  Blackstone,  and  was 
known  as  the  West  Moreton  Seam.  Their  base  may  conveniently  be 
considered  as  lying  about  70  ft.  above  the  top  seam  (the  Aberdare 
Seam)  of  the  Ipswich  Beds,  and  forms  a  generally  easily  recognised 
horizon  of  coarse  grits  and  conglomerate,  by  means  of  which  it  has 
been  possible  to  draw  in  the  position  of  the  out<jrop  of  that  seam 
throughout  the  field.  The  base  of  the  Bundamba  Grits,  which  thus 
gives  a  pretty  good  indication  of  the  limits  of  the  area  over  which  the 
coals  of  the  Ipswich  Beds  may  be  expected  to  be  within  workable 
distances  of  the  surface,  has  not  been  traced  further  east  than  Goodna. 
Beyond  that  town  it  is  overlain  by  more  recent  beds,  possibly  of 
Cretaceous  Age,  from  which  a  rich  flora  of  Dicotyledonous  plants  has 
been  obtained.  The  Bundamba  Beds  consist  of  coarse  grits  and  sand- 
stones with  thin  interbedded  finer  strata. 


MoNOCLiNAL  Folding  of  the  Ipswich  and. Bundamba  Beds  and  their 

Junction  with  the  Walloon  Beds. 

West  of  the  town  of  Ipswich  the  lower  series  of  the  TriasrJura 
just  described  have  been  sharply  bent  over  an  axis  striking  north- 
north-west  and  south-south-east,  and  disappear  to  the  west  under  the 
softer  sandstone  shales  and  clays  of  the  Walloon  series.  The  Walloon 
Beds  lie  with  only  slight  deviations  from  the  hprizontal,  and  cover  a 
wide  area  in  the  Walloon,  Rosewood,  and  Dugandan  districts,  where 
they  have  been  worked  for  coal  at  several  pointa  The  upturned 
edges  of  the  Bundamba  Grits  and  Ipswich  Coal  Beds  can  be  followed 
over  a  width  of  about  a  mile,  and  have  been  traced  over  a  length  of 
about  five  miles.  The  strike  of  the  upturned  edges  of  the  beds  is 
about  north-west  and  the  dip  about  80°  to  the  south-west. 

Owing  to  the  softer  character  of  the  strata  of  the  Walloon  Beds, 
and  perhaps  to  their  general  horizomtality,  the  country  over  which 
they  lie  to  the  west  of  Ipswich  has  been  levelled  down  to  a  peneplain, 
through  which  the  Bremer  River  meanders  with  a  very  slight  fall  in 
its  course.     As  it  crosses  the  harder  sandstones  of  the  Bundamba  and 
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Ipswich  Bods,  however,  its  fall  becomes  much  steeper,  and  is  marked 
by  rapids  at  several  points  about  Ipswich,  the  country  meanwhile 
becoming  moi-e  hilly  and  the  valley  of  the  river  more  pronounced. 

Tlie  level  character  of  the  country  of  the  Walloon  Beds,  and  the 
absence  of  any  sections  showing  them  in  contact  with  tJie  Bundamba 
series,  prevent  any  clear  exposition  of  the  relation  between  the  two 
series  in  the  field.  Tlie  general  mapping,  however,  appears  to  me  to 
lead  to  the  conclusion  tliat  the  Walloon  Beds  have  been  faulted  down 
against  the  Bundamba  Beds  along  a  line  running  parallel  with  the 
axis  of  the  sharp  folding  to  which  the  latter  have  been  subjected. 
Traced  to  the  north,  tliis  line  of  junction,  and  probably  of  faulting,  is 
cut  oflf  by  the  older  Palaeozoic  rocks,  but  is  apparently  continued  on  as  a 
line  of  faulted  junction  between  the  Walloon  Beds  and  the  Palipoaoic 
rocks,  with  which  they  come  hero  into  direct  contact.  This  probable 
continuation  of  the  faulting  is  sliown  more  clearly  on  Map  No.  2 
accompanying  the  first  report  on  the  Ipswich  Coalfield.*  Tlie  accoan- 
panying  plate  sliows  the  relation  between  the  Walloon  and  lower  beds 
south  of  Ipswich. 

lliere  is  also  the  poesible  explanation  that  this  north-west  striking 
line  of  junction  first  between  the  Walloon  Beds  and  the  Bundamba 
Beds,  and  then  betw^een  the  Walloon  Beds  and  the  older  rocks,  is  an 
ordinary  unconfonnable  junction,  representing  a  stratigrai>hiLal  break 
within  the  TriasrJura.  In  any  case,  there  seems  no  doubt  that  the 
Walloon  Beds  belong  to  a  much  higher  liorizon  of  that  series  than  the 
Ipswich  and  Bundamba  Beds. 

The  Walloon  Beds. 
The  Walloon  Beds  have  not  as  yet  been  studied  in  any  detail. 
Indeed,  the  rarity  of  outcrops  of  rock  over  the  level  area  to  the  west 
of  Ipswich,  and  the  absence  of  much  mining  or  quarrying,  precludes 
any  very  detailed  study  of  tlie  formation.  What  little  we  know  of 
them,  however,  shows  that  they  possess  features  which  differentiate 
tliem  from  the  coal-bearing  beds  of  the  Ipswich  Field.  The  coals 
hitlierto  found  show  a  characteristic  choncoddal  fracture  in  the  hand 
specimen,  bums  readily  with  a  long,  luminous  flame,  and  give  off  a 
much  larger  proportion  of  volatile  hydrocarbons  when  heated  in  a 
closed  vessel  than  do  the  brittle  bituminous  coals  of  the  Inswich  Beds. 
It  does  not,  however,  seem  possible  to  draw  any  distinction  between 
the  formations  from  palceontological  evidence,  most  of  the  fossils  as 
yet  found  in  the  Walloon  Beds  occurring  also  in  the  Ipswich  Beds. 

*  Geological  Survey  Publication,  No.  147. 
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Possible  Division  of  the  Trias-Jxjra  System  into  Two  Stages. 
The  Walloon  Beds  thus,  no  doubt,  lie  on  a  considerably  higher 
horizon  of  the  Trias-Jura  System  than  the  beds  about  Ipswich.  These 
latter  have  not  been  mapped  in  detail  east  of  Goodna,  but  there  is  not 
wanting  evidence  that  they  are  continuous  to  the  east  with  the  sand- 
stone and  associated  coals  which  are  now  being  prospected  about 
Nundah,  continuing  thence  along  the  coastal  lands  between  Brisbane 
and  Bundaberg,  probably  including  all  these  beds,  and  among  them 
the  Burrum  Formation. 

All  the  inland  belt  of  Trias-Jura  rocks  west  of  Ipewich,  on  the 
other  hand,  is  characterised  by  coals  similar  in  character  to  those 
found  about  Walloon,  llosewood,  and  Piu^a,  and  it  seems  extremely 
likely,  notwithstanding  the  as  yet  negative  results  of  the  palseontologi- 
cal  evidence,  that  future  more  detailed  study  will  impose  upon  us  the 
necessity  of  considering  the  Trias-Jura  system  as  divisible  into  two 
stages,  an  earlier  represented  by  the  beds  of  the  Ipewich  and  Burrum 
Coalfields,  and  a  later  represented  by  the  coalfields  of  Walloon, 
Purga,  and  the  Darling  Downs. 

The  Redbank  Plains  Beds. 
About  the  farming  district  of  Redbank  Plains  there  occurs  an 
area  of  fissile  shales  which  are  seen  to  lie  with  a  more  or  less  distinct 
unconformity  on  the  coarse  grits  and  sandstones  of  the  Bundamba 
Beds.  They  can  be  traced  all  round  the  southern  margin  of  the  beds 
of  volcanic  rocks,  which  give  the  chocolate  soil  of  the  plains,  and  have 
been  sunk  on  in  various  shafts  for  wells  along  Six-mile  Creek  and  on 
tlie  farms  in  the  south-eastern  corner  of  this  district.  They  liave 
afforded  some  fragmentary  fish  remains  and  remains  of  Dicotyledonous 
plants,  which  latter  circumstance  points  to  a  probable  identity  with 
the  supposed  Cretaceous  beds  found  about  Darra  and  Wolston.  They 
appear  to  lie  practically  horizontally.  Near  Jones's  Bee  Farm  they 
are  accompanied  by  soft  felspathic  sandstones.  A  few  yards  further 
east  the  underlying  grits  of  the  Bundamba  Beds  are  found  lying  with 
varying  angles  of  dip  of  up  to  30°  from  the  horizontal,  and  give 
evidence  of  a  more  or  less  distinct  unconformity  with  the  overlying 
shales.  The  area  covered  by  these  presumably  Cretaceous  beds  is 
shown  in  green  on  the  map. 

Basaltic  and  Fblsitic  Lava  Flows. 
Several  large  areas  of  these  rocks  are  shown  on  the  general  map, 
as  well  as  a  few  isolated  patches,  which  seem  to  indicate  a  once  almost 
continuous  extension  over  the  whole  of  this  area.  From  the  lighter 
colour  of  tlie  soil  about  Redbank  Plains  and  the  more  acid  character 
of  the  weathered  specimens  of  rock  that  were  observed,  it  seems  pro- 
bable that  the  lavas  in  tliis  area  were  more  of  the  nature  of  andesite 
or  trachyte,  and  they  have  consequently  been  mapped  as  felsitic  in 
character  as  distinguished  from  the  more  basic  basalts  of  the  other 
portions. 
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Chapter  II.— The  Buncfamba  District. 

I.— DETAILED    GEOLOGY. 

1.  Genbral  Disposition  of  thb  Beds. 

The  productive  ooal  measures  in  the  Bundamba  district  consist 
of  alternating  conglomerates,  grits,  sandstones,  and  shales,  with  at 
least  seven  well-recognised  beds  of  coal,  six  of  which  have  been  worked 
At  one  time  or  another.  They  are  exposed  to  a  depth  of  about  1,000 
feet  from  their  uppermost  beds,  the  lower  beds  of  the  series  not  being 
exposed.  They  are  overlain  round  the  south-east,  south,  and  south- 
west of  the  area  shown  on  the  map  by  the  overlying  unproductive 
series  of  grit-s  and  sandstones  which  I  have  called  the  Bundamba  Grits, 
and  have  been  brought  up  from  beneath  these  beds  by  a  bending  up 
of  the  strata  over  an  axis  running  in  a  north  and  south  direction 
across  the  centre  of  the  field.  This  bending  of  the  strata  forms  an 
irregular  anticlinal  ridge,  witli  an  average  maxiiuuni  dip  on  either 
side  of  about  14"  from  the  horizontal.  The  beds  are  thus  exposed 
along  their  outcrops  in  descending  order  along  the  western  side  of  the 
field,  aa  it  is  traversed  from  west  to  east,  and  the  same  beds  are  again 
exposed  in  ascending  order  as  the  eastern  side  is  crossed.  The  bendfing 
up  has  been  most  severe  about  the  centre  of  the  northern  half  of  the 
field,  so  that  the  lowest  beds  are  exposed  here  in  the  Cooneana  Estate. 
They  outcrop  over  an  oval-shaped  area,  with  its  longer  axis  north 
and  south,  and  with  the  succeeding  higher  beds  running  in  duplicate 
down  either  side  of  the  field.  South  of  the  area  at  present  worked,  the 
bending  uj)  of  the  beds  decreases  rapidly,  and  the  outcrops  of  the  upper 
coal  beds  can  be  traced  round  from  one  side  of  the  field  to  the  other. 

The  north-eastern  corner  of  the  district  about  Dinmore  and  New 
Chum  is  cut  off  from  the  rest  of  the  field  by  a  line  of  faulting  (Stafford 
and  iJhondda  Faults  on  the  map),  which  breaks  the  regularity  of  the 
line  of  outcrop  in  this  direction.  The  beds  are  thrown  down  to  the 
nortli-east  by  this  faulting,  so  that  they  lie  with  only  gentle  inclination 
over  an  area  of  about  a  square  mile  and  a-half  round  Dinmore  and 
New  Chum,  between  these  faults  and  the  Ebbw  Vale  Fault,  which 
throws  up  the  beds  again  to  the  north-east.  The  New  Qium  Seam  has 
been  worked  by  several  vertical  shafts  between  these  two  faults,  and 
has  been  one  of  the  most  important  producers  of  steam  coal  in  the 
district. 

Five  years  ago  this  seam  was  the  most  productive  of  any  in  the 
district,  being  pressed  closely  by  the  Aberdare  Seam,  worked  at  that 
time  solely  along  the  western  dip  of  the  measures  in  the  neighbour- 
hood of  Blackstone.  During  the  last  five  years  numerous  new  pits 
have  been  opened  along  the  southern  extension  of  the  Aberdare  Seam 
beyond  Blackstone,  and  also  along  the  eastern  fall  of  the  beds  towards 
Six-mile  Cteek;  so  that  the  Aberdare  Seam  is  now  by  far  the  most 
productive  of  any  in  the  Ipswich  district. 
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Besides  thia  new  work  on  the  Aberdare  Seam,  several  new  col- 
lieries have  also  been  lately  opened  up,  and  prosi^ecting  work  has  been 
done  on  some  of  the  lower  seams  in  these  directions — in  one  or  two 
cases  with  considerable  success. 

The  opening  up  of  these  collieries  has  thus  shown  the  importance 
of  these  seams  to  the  district,  and  has  allowed  of  the  mapping  of 
their  continuation  to  the  south  and  east  of  the  older  established  col- 
lieries with  a  much  greater  degree  of  accuracy  than  was  possible  five 
years  ago.  This  has  permitted  of  the  identification  and  correlation  of 
the  seams  in  a  much  more  satisfactoiy  manner.  There  is  still  doubt 
as  to  the  exact  position  in  the  series  of  some  of  the  seams,  but  it  is 
hoped  that  the  new  map  will  assist  in  the  elucidation  of  these  points 
in  the  near  future. 

The  various  horizons  by  which  these  seams  can  be  traced  will 
now  be  considered  in  detail  in  ascending  order. 

2.  The  Coonbana  Sandstone. 

The  lowest  persistent  bed  that  is  exiDosed  over  any  considerable 
area  is  a  sandstone,  which  is  shown  on  the  map  to  outcrop  over  a 
roughly  oval  hollow  area  in  the  northern  portion  of  the  map  on  the 
Cooneana  Estate,  and  is  marked  as  the  Cooneana  Sandstone.  This 
sandstone  dips  out  in  all  directions  from  the  centre,  and  must  be  about 
100  feet  in  thickness.  Below  it  is  an  area  of  shales,  which  show  few 
exposures,  but  give  signs  of  being  coal-bearing.  From  reasons 
advanced  later  on,  it  seems  probable  that  the  Cooneana  Sandstone  is 
on  about  the  same  horizon  as  the  thick  bed  of  sandstone  found  over- 
lying the  Garden  and  Tantivy  seams  (the  highest  seams)  in  the  North 
Ipswich  district,  in  which  case  the  underlying  shales  show  every  likeli- 
hood of  containing  seams  of  economical  value.  The  Cooneana 
Sandstone  is  not  exposed  elsewhere  on  the  field ;  but,  in  a  bore  put 
down  from  the  bottom  of  the  New  Chum  No.  3  shaft,  Mr.  Jeffries,  the 
manager,  tells  me  that,  after  passing  through  shales  containing  two 
lower  seams,  a  considerable  thickness  of  soft  felspathic  sandstone 
was  passed  through  from  162  feet  below  the  floor  of  the  New  Chum 
Seam.  This  sandstone  I  take  to  be  the  Cooneana  Sandstone,  lying,  ae 
it  thus  doe«,  about  400  feet  below  the  next  succeeding  and  easily 
traceable  bed  of  sandstone  immediately  above  the  Foiu"-foot  Seam, 
which  I  have  called  the  Four-foot  Sandstone. 

3.  The  Bundamba  Shalbs  and  Lower  Coals. 

Between  these  two  easily  recognisable  beds  of  sandstone  is  a 
series  of  about  400  feet  of  ferruginous  shales,  carrying  the  five  lower 
seams  of  coal  of  this  district,  and  several  thin  bands  of  soft  flagstones. 
These  shales  weather  to  a  rusty  red  soil,  which  generally  gives  a 
sufficient  indication  of  the  character  of  the  rock  being  passed  over. 
The  coal  seams,  in  ascending  order,  have  been  named  Doby's,  Rob 
Roy,  Stiiped  Bacon,  Bergin's,  and  the  Four-foot. 
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These  seams  were  first  worked  near  the  township  of  Bundamba, 
in  the  north-western  comer  of  the  district;  and  the  work  extended 
along  the  outcrops  of  the  seams  in  a  southerly  direction  up  the  eastern 
side  of  Bundamba  Creek.  I  have  consequently  called  the  beds  in  which 
these  seams  lie  the  Bundamba  Shales.  The  workings  along  Bundamba 
Creek  have,  however,  long  been  abandoned.  In  the  Dinmore  district 
the  important  New  Chum  Seam  is  one  of  tlii«  series,  and  has  been 
worked  continuously  for  a  number  of  years.  Recently  several  openings 
have  been  made,  and  two  collieries  started  on  seams  belonging  to  this 
series  on  the  southern  and  eastern  extension  of  this  outcrop  beyond 
Blackstone  and  Cooneana.  Of  these,  tlie  Rhondda  Colliery,  on  the 
eastern  fall  of  the  beds  towards  Six-mile  Creek,  has  been  the  most 
successful ;  while  in  the  new  pit  of  the  Aberdarc  Company,  on  the  Four- 
foot  seam,  and  in  Wall's  pit,  probably  on  the  continuation  of  Bergin's 
Seam,  a  considerable  amount  of  prospecting  has  been  done.  Outside 
the  Dinmore  district  and  the  Rhondda  Colliery,  however,  but  little 
coal  is  as  yet  being  turned  out  from  these  seams. 

On  the  southern  portion  of  the  Cooneana  property  these  Bun- 
damba shales  ajid  their  accompanying  coals  dip  under  the  Four-foot 
sandstone  which  immediately  overlies  them.  They  reappear  again 
further  south  in  the  drainage  basin  of  Oakey  Creek,  and  are  found  over 
a  considerable  area  where  the  coals  have  been  exposed  in  a  number  of 
prospecting  openings.  Up  to  the  present,  however,  the  Swanbank 
Colliery  Company  is  the  only  one  which  has  worked  them  successfully, 
its  operations  on  the  two  uppermost  coals  having  been  carried  on  con- 
tinuously ever  since  the  discovery  of  coal  on  the  northern  bank  of 
Oakey  Creek,  about  1890. 

4.  The  Four-foot  Sandstone. 

The  Four-foot  sandstone,  which  is  found  overlying  the  Bundamba 
shales  immediately  above  the  Four-foot  Seam,  forme  a  readily  traceable 
horizon,  which  has  been  mapped  with  a  considerable  degree  of  accuracy 
over  the  greater  portion  of  the  district.  About  Bundamba  and  Black- 
stone  it  is  some  300  feet  in  thickness,  but  further  south  it  decreases  in 
thickness,  till,  between  the  Maf eking  and  Denham  pits,  it  cannot  be 
much  more  than  150  feet.  Its  outcrop  can  be  traced  round  from  the 
western  side  of  the  field  to  the  Rhondda  Colliery  on  the  east,  where  it  is 
displaced  by  the  large  fault  (the  Rhondda  Fault)  lying  to  the  north-east 
of  that  colliery.  It  is  again  found  in  the  Whitwood  No.  3  shaft  and  on 
the  road  in  the  gullies  to  the  south  of  that  colliery.  About  the  centre 
of  the  area  mapped,  south  of  the  Cooneana  Estate,  this  sandstone  covers 
the  lower  Bundamba  shales  and  lower  coals  over  a  considerable  area  to 
the  east  of  the  Bogside  and  Maleking  mines,  stretching  across  the  crest 
of  the  anticline  from  west  to  east.  It  has  been  brought  down  here  by 
a  slight  troughing  of  the  beds  under  an  east  and  west  axis  of  bending. 
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On  the  hill  above  the  Swanbank  Colliery  this  sandstone  is  inter- 
calated with  beds  of  coarse,  pebbly  conglomerate,  which  was  formerly 
supposed  by  the  writer  to  be  a  continuation  of  that  overlying  the  Aber- 
dare  Seam  about  Blackstone,  but  which  the  detailed  mapping,  rendered 
possible  by  the  opening  of  the  collieries  about  Box  Flat,  and  the  pros- 
pecting work  incidental  to  this  work,  has  shown  to  be  bent  much 
further  to  the  east  over  a  north-westerly  striking  axis,  passing  through 
the  Denham  Colliery  and  the  north-weetem  levels  from  the  Swanbank 
Mine.  The  conglomierate  can  be  traced  across  to  the  south  of  Oakey 
Creek,  and  the  sandstone  still  further  followed  in  a  sweeping  circle 
round  the  southern  portion  of  the  map  to  where  the  underlying  Four- 
foot  Seam  has  been  opened  by  several  shallow  shafts  near  the  Bonnie 
Dundee  railway  line. 

The  Four-foot  sandstone,  with  its  accompanying  pebbly  con- 
glomerate overlying  the  Swanbank  Seams  north  of  Oakey  Creek,  can 
be  traced  south  across  the  creek,  where  the  Swanbank  No.  1  Seam  was 
again  opened  out  by  two  inclined  slopes  on  portion  5,  but  with  no  very 
promising  indications. 

North-west  from  Swanbank  the  sandstone  can  be  traced  through 
portions  130,  134,  and  135  to  147,  on  the  northern  end  of  which  a 
shaft  passed  through  the  lower  portion  of  the  sandstone  and  exposed 
the  Four-foot  Seam.  At  this  point  the  continuity  of  the  beds  seems 
to  be  broken  by  a  fault,  as  a  second  shaft,  a  little  fm-ther  south,  has 
not  met  either  the  sandstone  or  the  coal.  The  sandstone  is  shifted 
further  east,  and  its  probable  continuation  from  here  round  to  portion 
5  is  only  mapped  in  from  its  known  relation  to  the  overlying  beds 
which  have  been  followed  round  further  south. 


5.  The  Abbrdare  Shales  and  Overlying  Bundamba  Grits. 

Above  the  Four-foot  sandstone  is  another  bed  of  shales  about 
100  feet  in  thickness,  and  containing  two  persistent  seams  of  coal— one 
near  the  bottom,  known  as  the  BlufiE  seam,  and  the  other  near  the  top, 
known  as  the  Aberdare  Seam.  The  position  of  these  shales  can  be 
traced  most  readily  over  the  whole  district  by  means  of  the  overlying 
grits  and  sandstones,  which  form  conspicuous  outcrops  marked  by  many 
ridges  and  abrupt  escarpments.  The  Aberdare  Seam,  the  most  valuable 
in  the  district,  was  first  worked  under  the  conspicuous  hill  to  the  south 
of  Blackstonei,  formed  by  the  outcrop  of  these  grits  and  coarser  beds  of 
conglomerate.  It  was  the  tracing  of  this  series  of  coarse  and  hard  beds 
to  the  south  and  east  of  Blackstone,  and  the  consequent  mapping  of  the 
underlying  coal,  which  encouraged  the  opening  up  of  the  four  new  pits 
along  the  eastern  margin  of  Box  Flat^  and  the  still  more  recently  opened 
mines  along  the  eastern  fall  of  the  beds  near  Six-mile  Creek. 
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IL— THE  SEAMS. 

1.  The  A»brdare  Seam. 

This  Beam  is  at  present  the  most  productive  and  most  sought  after 
seam  in  the  district.  Its  yield  increased  from  31  per  cent,  of  the  total 
output  of  the  district  in  1899  to  55  per  cent,  in  1904,  the  output  of 
the  New  Chum  Seam,  the  second  most  productive,  having  dropped  in 
the  sumo  time  from  38  per  cent,  to  21*5  per  cent,  of  the  total.  In 
1898  the  Aberdare  Seam  was  worked  in  only  two  collieries — the  Aber- 
dare  and  West  Moreton  Collieries,  situated  on  the  western  dip  of  the 
beds  near  Blackstone.  Since  then  four  new  collieries  have  been  opened 
up  along  the  southern  extension  of  the  outcrop  past  Box  Flat,  the 
southernmost  working  being  about  2J  miles  from  the  northernmost 
levels  of  the  Aberdare  Collieiy.  The  shaded  portions  on  the  map  show 
the  positions  of  these  workings,  ai'd  roughly  the  extent  to  which  the 
seam  has  been  worked. 

The  Aberdare  Seam  has  a  good  reputation  as  a  steam  coal,  and 
has  given  high  evaporative  results  wherever  it  has  been  tried.  It 
produces  very  little  clinker,  and  u  relatively  small  proportion  of  ash. 

Fig.  2  is  a  section  of  the  seam,  taken  by  myself,  in  Walker's 
Fairbank  Colliery.  This  section  shows  about  11  feet  of  coal  in  about  14 
feet  of  coal  and  bands,  and  is  fairly  representative  of  the  character  of 
the  senm  about  Blackstone.  As  it  is  followed  to  the  south,  the  lower 
section  of  4  feet  becomes  thinner  and  of  poorer  quality,  while  in  the 
Aberdare  Mine,  to  the  north,  this  section  was  worked  5  feet  in  height^ 
over  a  large  area.  The  seam  is  worked  in  two  sections.  In  some  cases 
a  top  section,  down  to  the  68i-inch  mark  on  the  diagram,  is  taken 
down  first,  the  bands  of  stone  being  picked  out  before  filling.  From 
the  68J-inch  mark  to  the  96J-inch  mark  is  then  left  as  a  roof  above 
lower  rooms,  which  are  worked  innnediately  underneath  on  the  lower 
section  from  the  96i-inch  mark  to  the  bottom.  In  other  cases,  where 
the  section  below  the  stone,  called  the  "  badger^'  (shown  on  the  figure), 
is  poor,  the  first  section  is  taken  down  to  the  88i-inch  mark  in  the 
figure.  Tlie  8-inch  band  of  stone  is  then  stripped  by  yardage,  and  the 
underlying  18i^  inches  of  coal  lifted,  th-'  toal  below  the  "badger"  not 
being  worked. 

COI.LIERIBS   ABOUT  BLACKSTONE  ON  THE  ABERDARE   SEAM. 

Aberdare,  West  Moreton,  and  Borehole  Collieries, — The  under- 
ground workings  on  the  map  show  the  extent  to  which  this  seam  has 
been  worked.  The  Aberdare  Colliery  was  the  first  opened  out  on  the 
seam,  being  started  by  Mr.  Lewis  Thomas,  of  Blackstone,  on  the 
shallow  and  easily-mined  coal  lying  under  Blackstone  Hill.  The 
contour  of  the  ground  throws  the  main  outcrop  back  to  the  east  of  the 
hill,  at  the  same  time  exposing  the  seam  again  as  an  oval-shaped  line 
on  the  map  on  the  westeni  fall  of  the  hill.    From  this  outcrop  drivea 


were  put  in  to  the  rise  of  the  coal  and  on  this  level,  and  the  coal  run 
out  at  a  trifling  expense  on  to  a  branch  railway  line  coming  up  the 
gully  that  exposes  the  outcrop. 
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SECTION  OF  ABSSDABE  SEAH 
IN  NEW  WEST  HOSETON 
COLUXET. 


The  Aberdare  Colliery  still  takes  the  lead  in  output  of  any  colliery 
in  the  State,  with  a  yearly  production  of  about  60,000  tons.  The 
workings  now  extend  some  50  chains  to  the  dip  of  the  outcrop,  and 
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20  chains  from  the  dip  of  the  No.  3  (or  Coolgardie)  shaft,  from  which 
the  coal  is  now  all  mined.  The  No.  3  shaft  is  523  feet  deep,  and  the 
workings  have  been  extended  some  1,800  feet  to  the  north.  The  grade 
is  almost  due  west,  at  an  angle  of  about  14  degrees,  or  1  in  4.  This 
has  brought  the  bottom  of  the  dip  to  a  vertical  depth  of  nearly  900 
feet  below  the  level  of  the  shaft  head,  or  1,000  feet  below  the  level  of 
the  ground  above.  Trouble  with  water  has  prevented  further  sinking 
of  the  dip.  Most  of  the  coal  is  being  won  from  the  levels  going  north 
from  the  dip  from  the  No.  3  shaft  As  they  go  north  these  levels  bend 
round  to  the  west,  the  dip  of  the  coal  swinging  round  till,  under  Silk- 
stone,  it  is  about  south-south-west. 

The  importance  of  this  fact  is  that  the  strike  of  the  coal,  which 
is  obscured  north  of  the  village  of  Blackstone  by  the  alluvimn  of  Bun- 
damba  Creek,  is  thus  proved  to  swing  round  under  the  basalt  capping 
the  coal  measures  here  towards  Booval  Station,  thus  bringing  the  coal 
to  within  shallow  depths  along  the  Brisbane  road,  in  close  proximity 
to  the  railway  line.  The  strike  of  the  coal  beds  further  west  is  shown 
to  still  curve  round  under  the  basalt,  for,  at  the  town  of  Ipswich,  the 
strike  is  almost  south-west,  and  the  dip  south-east  towards  Blackstone. 
Accordingly,  the  Aberdare  Seam,  which  dips  west  under  the  basalt  area 
in  the  Coolgardie  Mine,  mu»t  necessarily  flatten  as  it  is  traced  further 
to  the  dip,  and  rise  again  on  the  western  side  of  the  basalt  imder  ihe 
town  of  Ipswich.  The  greatest  depth  in  a  line  due  west  of  the  Cool- 
gardie Mine  cannot  thus  be  much  over  2,000  feet,  and  there  must  con- 
sequently be  a  considerable  area  of  country  within  easy  reach  of  the 
main  line  at  Booval,  under  which  it  is  probable  that  the  Aberdare 
Seam  exists  in  good  quality,  and  nowhere  at  a  greater  depth  than 
2,000  feet. 

Tlie  Aberdare  Seam  has  also  been  worked  over  a  considerable  area 
to  the  south  of  Blackstone,  from  the  Aberdare  No.  2  and  West  Moreton 
shafts.  The  workings  from  the  former  shaft  extended  to  a  distance 
of  about  i  mile  to  the  east  of  the  shaft,  the  level  course  here  swinging 
round  to  almost  due  east.  The  swinging  round  of  the  dip  is  clearly 
shown  by  the  tracing  of  the  underground  levels  on  Map  2.  The 
workings  were  blocked  by  a  fault,  and,  owing  to  fires  in  the  gob, 
they  had  to  be  abandoned.  The  West  Moreton  workings  to  the 
south  also  met  with  troubled  ground,  the  coal  being  apparently 
tlirown  up  to  the  south-west  by  a  fault  striking  in  a  south-eaaterly 
direction  across  the  drive  to  the  south.  An  attempt  was  made  to 
find  the  coal  on  the  further  side  of  this  fault  by  sinking  a  second 
shaft  (No.  2  shaft),  the  position  of  which  is  shown  on  the  plan. 
Unfortunately  for  the  promoters  of  this  scheme,  the  position  chosen 
lay  in  the  centre  of  an  altered  dyke  of  igneous  rock  which  here  outs 
through  the  coal;  and,  after  85  feet  of  sinking,  the  work  was  aban- 
doned. These  dykes  are  common  to  the  district,  and  do  not  seriously 
affect  the  quality  or  position  of  the  coals ;  so  that^  had  a  position  been 
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chosen  a  little  to  the  east  or  west  of  the  dyke,  in  all  probability  the 
seam  would  have  been  struck  at  no  great  depth,  and  a  large  area  of 
land  have  thus  been  opened  up  successfully.  This  failure  led  to  the 
seeking  of  coal  lands  elsewhere,  and  ultimately  to  the  tracing  of  the 
seam  roimd  the  eastern  side  of  Box  Flat,  as  shown  hereafter. 

North  of  the  village  of  Blackstone,  the  Borehole  Colliery  also 
worked  the  Aberdare  Seam,  by  means  of  a  shallow  shaft  and  stope. 
This  colliery  has  been  opened  up  again  lately,  having  been  idle  for 
many  years.    It  is  not  yet  on  the  list  of  steady  producers. 

COLLIERIES    ABOUT   BOX   FLAT   ON   TIIE   ABERDARE    SEAM. 

Fairbanks  Box  Flat,  Bog  Side,  and  Maf eking  Pits. — Since  the 
date  of  the  writer's  last  report  (1899)  these  four  collieries  have  been 
successfully  opened  up  on  the  southern  extension  of  the  Aberdare  Seam 
across  the  level  country  of  Box  Flat.  They  extend  over  a  length  of 
about  1  mile  along  the  outcrop.  Being  situated  close  to  an  already 
existing  railway  line,  and  starting  on  the  outcrop  of  a  thick  seam  of 
coal  of  good  quality,  they  have  been  able  to  mine  large  quantities  at 
very  cheap  rates,  and  have  thus  been  able  to  compete  successfully 
against  the  older-established  mines  with  their  handicaps  of  long  under- 
ground haulages.  Their  success  has  demonstrated  the  continuation  of 
the  Aberdare  Seam,  with  little  deterioration  of  quality  or  thickness, 
over  a  large  area  which  was  virgin  ground  at  the  time  of  the  writer's 
previous  report  on  the  field.  In  that  report  the  probability  of  the 
extension  of  the  Aberdare  Seam  under  the  whole  of  the  area  embraced 
by  Box  Flat  and  the  ridges  lying  immediately  to  the  north-east  was 
pointed  out,  and  the  probable  position  of  the  outcrop  was  drawn  in 
on  the  accompanying  map.  The  results  obtained  by  these  four 
collieries  during  late  years  is  a  striking  example  of  the  advantage 
of  having  coal  at  shallow  depths.  During  last  year  the  four  pits,  out 
of  a  total  of  twenty  producers,  secured  over  37  per  cent,  of  the  trade. 

As  yet  little  more  than  the  coal  within  a  few  chains  from  the  out- 
crop has  been  extracted,  though,  owing  to  the  steep  dip  of  the  beds, 
the  coal  is  rapidly  being  carried  to  depths  which  are,  in  some  instances, 
making  trouble  for  the  light  hauling  appliances  installed  for  shallow 
working  along  the  outcrop.  The  area  of  ground  underlain  by  the 
Aberdare  Seam  to  the  east  of  Bundamba  Creek,  in  this  locality,  is 
bounded  on  the  north  by  the  old  Aberdare  workings,  and  on  the  south 
by  a  bendiiig-up  of  the  beds,  which  rapidly  throws  the  outcrop  of  the 
seam  out  to  the  west  between  the  Mafeking  and  Swanbank  Mines.  The 
Box  Flat  Colliery,  which  includes  the  greater  portion  of  the  deeper 
groimd  over  this  area,  has  commenced  deeper  mining  by  sinking  a 
vertical  shaft,  405  feet  in  depth,  about  16  chains  from  the  outcrop,  and 
has  installed  a  winding-plant  capable  of  dealing  with  a  considerable 
output.  This  colliery  also  has  lately  installed  the  first  coal-cutting 
machine  employed  on  thig  field. 
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The  levels  from  the  bottom  of  the  shaft  show  a  flattening  dip 
going  north,  and  a  steepening  dip  going  south.  The  flattening  of  the 
dip  going  north  should  bring  the  coal  to  shallow  depths  over  a  large 
area  between  the  Box  Flac  workings  and  the  Aberdare  No.  2  workings, 
and  over  the  south-eastern  corner  of  portion  286.  The  amount  of 
ground  still  untouched  here  and  at  a  depth  of  less  than  400  feet  should 
not  be  less  than  100  acres.  The  probability  is  that  the  Aberdare  Seam 
is  nowhere  more  than  700  feet  in  depth  to  the  east  of  the  Swanbank 
Railway  Line,  which  should  give  about  Box  Flat  an  area  of  coal  still 
untouched,  and  at  a  less  depth  than  700  feet,  of  over  260  acres. 

COJS'TINUATION   OF   THB  ABERDARB    SBAM   SOUTH    OF    BOX    FLAT. 

The  Maf eking  pit  of  the  Swanbank  Collieries  Company,  towards 
the  southern  end  of  Box  Flat,  is  the  furthest  southern  working  on  the 
Aberdare  Seam.  Tlie  mine  consists  of  a  slope  driven  nearly  due  west 
on  the  dip  of  the  seam  for  a  distance  of  about  350  yards.  The  level 
going  south  met  a  fault  at  about  200  yards  south  of  the  main  dip, 
which  cuts  off  the  coal  and  has  thrown  it  up  a  vertical  distance  of  about 
100  feet,  bringing  the  next  lower  s*eam — the  Bluff  Seam — into  juxta- 
position with  the  Aberdare  in  one  of  the  levels.  South  of  thisi  fault 
the  coal  has  been  lately  picked  up  by  Mr.  Harris,  the  manager,  in 
prospecting  workings  on  the  northern  slope  of  Mafeking  Hill,  and  the 
outcrop  has  been  traced  over  the  brow  of  the  hill  on  to  its  eastern  and 
southern  slopes.  In  this  locality  the  strike  of  the  coal  has  been 
changed,  as  mentioned  above,  by  a  bending  up  of  the  strata  over  a 
north-westerly  running  axis  of  folding,  so  that  the  dip  has  been  altered 
to  a  direction  a  few  degrees  west  of  north,  and  the  continuation  of  the 
line  of  outcrop  is  thrown  round  into  a  westerly  direction.  The  line  of  out- 
ciop  is  further  deflected,  as  it  is  followed  down  the  slope  of  the  hill,  by 
the  lowering  of  the  ground  into  a  direction  north  of  west.  Beyond  this 
point  the  continuation  of  the  line  of  outcrop  is  uncertain.  The  bending 
back  of  the  beds,  however,  over  the  north-westerly  axis  above  referred 
to,  which  is  evidenced  by  the  workings  on  the  lower  seams  in  the 
Denham  and  Swanbank  Collieries,  should  bring  the  coal  back  into 
about  the  position  indicated  by  the  broken  line  on  the  map.  This  area 
of  ground  is  covered  by  the  alluvium  of  Bmidamba  Creek,  under  which 
the  outcrops  of  the  seam  and  that  of  the  overlying  beds  of  sandstone 
are  hidden,  so  that  its  position  cannot  be  indicated  with  any  degree  of 
certainty. 

The  overlying  beds  of  grit  and  sandstones  usually  found  above 
this  seam  are  again  observed  along  the  eastern  side  of  Ivory's  Lagocm, 
and  can  be  traced  by  numerous  outcrops  in  a  half  circle  round  the 
extreme  south  of  the  map. 

On  the  heads  of  Oakey  Creek  Mr.  W.  Binnie  recently  opened  a 
shaft,  which  I  have  no  doubt  is  on  the  same  seam.     The  seam  is  over- 
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Iain  by  a  thick  mass  of  sandstone,  which  is  passed  over  in  a  traverse 
further  up  the  creek,  and  can  without  doubt  be  traced  continuously  to 
the  known  outcrops  of  the  seam  both  to  the  north  and  west. 

Mr.  Binnie  informs  me  that  he  foimd  no  workable  section  of  coal 
in  this  seam,  and  this  fact  is  decidedly  disappointing,  if  the  shaft 
proves,  as  I  have  no  doubt  it  will,  to  be  on  the  continuation  of  the 
Aberdare  Seam.  It  shows  that  in  the  locality  of  this  shaft,  at  any  rate^, 
this  excellent  seam  has  deteriorated  so  much  in  quality  and  thickness 
as  to  be  unworkable. 


NEW  COLLIBRIES  OX  THE  EASTERN  FALL  OP  THE  ABEKDARE  SEAM. 

The  Bonnie  Dundee,  New  West  Moreton,  and  Fernie  Creek  Mines. 
— The  grits  and  conglomerate  overlying  the  Aberdare  Seam  are  again 
found  along  the  western  side  of  Six-mile  Creek,  from  the  heads  of 
Oakey  Creek  to  the  mouth  of  Fernie  Creek,  forming  a  series  of  rough 
stony  ridges.  The  Aberdare  Seam  has  been  opened  up  by  three  new 
collieries  along  the  western  slope  of  these  ridges.  The  Bonnie  Dundee 
Colliery  lies  on  one  of  the  heads  of  Oakey  Creek,  and  the  New  West 
Moreton  a:ad  Fernie  Creek  Collieries  near  the  heads  of  Fernie  Creek. 
These  mines  are  served  by  the  newly-opened  continuation  of  the  old 
Swanbank  Railway  Line  in  the  case  of  the  Bonnie  Dundee,  and  by  a 
branch  line  from  the  Bundamba  loop-line  in  the  case  of  the  other  two 
mines. 

In  the  Bonnie  Dundee  Mine,  the  thickness  of  workable  coal  has 
decreased  considerably  from  that  in  the  mines  on  the  western  fall  of 
the  beds,  but  the  seam  has  not  been  sufficiently  opened  up  to  allow  of 
a  proper  estimate  of  its  value  being  formed.  The  height  of  the  coal 
being  worked  varies  from  4  feet  8  inches  to  5  feet,  with  two  small  bands 
6  inches  from  the  bottom.  From  the  top  of  the  seam  to  the  bottom 
of  the  overlying  sandstone  are  about  8  feet  of  unworkable  coal  and 

stone  bands.  This  seems  to  indicate  that  the  Bonnie  Dundee  Seam 
represents  the  upper  portion  of  the  Aberdare  Seam,  the  lower  portion 
being  absent. 

The  overlying  sandstones  and  grits  above  the  Aberdare  Seam  can 
be  traced  in  a  northerly  direction  from  the  Bonnie  Dundee  Mine  to  the 
New  West  Moreton  Colliery,  where  the  seam  has  been  opened  out  by 
two  slopes  on  the  dip  of  the  seam  and  a  drive  along  the  course  of  the 
seam  under  Black's  Hill.  Fig.  3  is  a  section  of  the  seam  measured  in 
the  face  of  the  rooms  driven  to  the  rise  of  this  level. 

This  section  corresponds  with  that  of  the  Abedare  Seam  above  the 
"  badger"  stone  in  the  Bog  Side  and  Fairbank  Collieries  on  the  western 
side  of  the  field,  except  that  the  bands  of  stone  are  thinner,  and  the 
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total-  thickness  about  6  inches  lesa  The  2  feet  of  coal  at  the  bottom 
of  the  section  is  not  worked,  and  the  coal  below  the  "  badger^'  is  not 
exposed,  being  on  this  side  of  the  field  too  rough  to  work. 
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In  the  No.  2  slope  the  whole  section  of  the  seam  has  been  exposed, 
aiid  it  shows  the  section  of  the  coal  below  the  "badger'  to  be  about 
2  feet  2  inches  in  thickness,  whereas  on  the  western  side  about  Box 
Flat  this  section  of  coal  runs  from  3  feet  to  4  feet,  and  in  the  Aberdare 
Colliery  was  worked  over  large  areas  to  a  thickness  of  5  feets 

The  Fern  it  Greek  Colliery  has  recently  been  opened  on  the  Aber- 
dare Seam,  about  20  chains  north  of  the  New  West  Moreton  Mine,  and 
is  fed  by  a  branch  line  from  the  railway  to  that  mine.  Hie  seam 
outcro})i)cd  on  the  western  fall  of  a  steej)  spur,  fonued  by  the  overlying 
grits  and  conglomerate,  and  has  been  opened  by  a  slope  driven  almost 
due  cast  along  the  dip  of  the  seam,  which  is  here  about  14  degrees. 
Fig.  4  is  a  section  of  the  coal  worked,  and  evidently  represents  the 
top  section  of  the  Aberdare  Seam.  The  bottom  section  is  said  to  be 
wanting  entirely. 

CONTINUATION   OF  TUB  ABERDARB  SEAM  NORTHERLY  FROM 

FERNIE  GREEK   MINE. 

The  sandstones  and  grits  overlying  the  Aberdare  Seam  at  Femie 
Creek  can  be  traced  across  the  eastern  part  of  portions  286  and  283  and 
the  lledbank  Plains  road  to  the  north-western  comer  of  portion  282. 
At  this  point  a  vertical  shaft  has  been  sunk  under  the  sandstcme  to  a 
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depth  of  about  200  feet,  but  no  workable  section  ol  coal  was  found. 
Apparently  the  Aberdare  Seam  has  deteriorated  in  this  direction  into 
nothing  but  coaly  shales.  Whether  it  makes  again  into  good  coal  east 
of  Six-Mile  Creek  is  still  unproved.  Creological  considerations  point 
to  the  inference  that  it  is  represented  further  east  by  the  uppermost 
seam  worked  under  the  sandstones  of  Goodna  and  Redbank;  and  if 
this  is  the  case  it  does  not  return  to  anything  like  the  same  quality  and 
thickness  possessed  by  it  in  the  Bundamba  district. 

2.  The  Bluff  Sbam. 

This  seam  has  not  yet  afforded  a  workable  section  of  coal  in  any 
portion  of  the  field,  though  it  has  been  exposed  by  prospecting  shafts 
and  drives  at  nxmierous  points  over  the  Bundamba  district.  It  has  been 
possible,  by  means  of  these  prospecting  workings,  to  map  the  outcrop 
of  the  seem  over  the  greater  part-  of  this  district.  A  recent  measure- 
ment (made  by  Mr.  Harris,  manager  of  the  Swanbank  Collieries)  of  the 
seam  as  disclosed  by  a  shaft  sunk  near  the  Mafeking  Pit,  shows  about 
20  feet  of  bands  of  stone  and  coal,  the  thickest  clean  band  of  coal  being 
about  2  feet  1  inch  of  inferior  quality,  and  no  workable  section  being 
present.  The  seam  apparently  maintains  this  character  over  the 
greater  portion  of  the  district. 

3.  The  Four-foot  Seam. 

This  seam  can  generally  be  easily  identified  over  the  greater 
portion  of  the  district  from  the  fact  that  it  lies  immediately  under 
the  first  thick  bed  of  sandstone  under  the  Aberdare  seam.  It  generally 
shows  about  4  feet  of  clean  coal  at  the  bottom,  with  two  bands  of  white 
stone  (divided  by  a.  thin  band  of  coal,  making  about  7  inches  in  thick- 
ness) above,  and  separating  it  from  another  15  inches  of  top  coal. 
Between  this  top  coal  and  the  overlying  sandstone  there  is  often  a  foot 
or  so  of  shale,  but  in  many  places  the  top  coal  is  immediately  overlain 
by  the  sandstone. 

The  seam  was  originally  worked  on  the  eastern  bank  of  Bundamba 
Creek,  between  Bundamba  and  Blackstone,  in  the  old  Rosehill,  Bore- 
hole, and  Braeside  Collieries,  in  workings  long  since  abandoned.  It 
has  recently  been  opened  up  by  the  Aberdare  Company  immediately 
to  the  south  of  Blackstone  by  a  slope  on  the  dip,  about  100  yards  in 
length.  The  seam  here  shows  about  9  inches  of  good  coal  at  the 
bottom,  and  then  about  1  foot  6  inches  of  rather  rough  coal,  which  is 
difficult  to  separate  in  working,  and  causes  a  good  deal  of  trouble. 
The  seam  can  be  traced  to  the  south  by  the  overlying  sandstone,  past 
a  slope  put  in  by  Walker  Bros,  on  portion  295,  and  another  put  in  by 
Messrs.  Auld  and  Co.,  on  the  north-western  comer  of  portion  286,  to 
the  ridge  crossed  by  the  loop-line  between  WalFs  Mine  and  New  West 
Moreton  branch  line.  The  coal  was  opened  out  on  the  top  of  the  ridge, 
and  again  immediately  east  of  the  branch  line.  None  of  these  posi- 
tions have,  however,  been  developed  for  producing  ooal.    The  section 
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of  the  seam  shown  in  Fig.  5,  and  given  me  by  Messrs.  Walker  Bros., 
from  the  opening  on  their  ground,  is  fairly  representative  of  its  char- 
acter. 
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SECTION  OF  RHONUDA  SKAM 
IN  RHONDDA  COLLIERY. 


CONTINUATION  OF  THE  FOUR-FOOT  SHAM  NORTH  OF  FBRNIB  CREEK. 

The  thick  bed  of  sandstone  overlying  the  Four-foot  Seam  can  be 
traced  across  the  Redbank  Plains  road,  through  portions  281  and  283 
to  the  Rhondda  Colliery,  where  the  imderlying  coal  has  been  exposed 
by  three  prospecting  holes.  In  the  north-eastern  comer  of  portion  273 
a  fault  has  been  disclosed  by  prospecting  operations  in  a  gully.  This 
fault  apparently  cuts  off  the  coal  to  the  north-east,  throwing  it  down 
in  that  direction,  as  shown  on  the  map.    This  fault  can  be  traced  by 
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exposures  in  the  gullies  through  portions  275,  270,  271,  and  267,  where 
it  joins  Gilliver's  cutting  fault  coming  through  the  Whitwood 
workings.  In  these  portions  the  sandstone  is  brought  down  to  the 
Dorth-east  by  the  faxilt,  and  it  has  been  pierced  by  the  Whitwood  No.  3 
shaft  on  portion  267  for  a  depth  of  30  feet  Below  this  depth  the  shaft 
passed  through  coaly  shales,  which  are  apparently  all  the  traces  left 
of  the  Foiu*-foot  Seam  in  this  direction. 

• 

SEAMS  BELOW  THE  POUR-FOOT  SEAM. 

The  well-defined  belt  of  shales  and  coal,  which  I  have  called  the 
Bundamba  Shales,  contain,  besides  the  Four-foot  Seam  at  their  top, 
foiu*  other  seams,  all  of  which  were  worked  to  some  extent  along  the 
western  fall  of  the  bed  between  Bundamba  and  Blackstone.  These 
workings  have  all  been  abandoned  for  some  years.  Lately,  two  new 
collieries  have  been  opened  up  on  coals  occurring  in  these  beds  on 
their  eastern  fall  towards  Six-mile  Creek. 

4.  Bergin's  Seam. 

This  seam  was  first  worked  by  Bergin  on  portion  161,  east  of 
Bundamba  Creek,  and  subsequently  by  Lindsay  Bros.,  on  portion  159. 
It  was  also,  I  believe,  worked  on  portions  163  and  164.  These  work- 
ing have  long  since  been  abandoned.  Walker  Bros,  have  sunk  a 
shaft  on  the  same  seam,  on  portion  295,  in  which  I  measured  the  sec- 
tion shown  in  Fig.  6.  Below  the  bottom  layer  of  coal  are,  according 
to  Mr.  Walker,  senior,  another  23  feet  of  coal  and  stone  bands. 

A  seam  of  coal  has  recently  been  opened  up  in  Wall's  Mine,  which 
I  estimate  to  be  about  70  feet  below  the  Four-foot  Sandstone,  and 
which,  consequently,  corresponds  in  position  to  Bergin's  Seam.  At  the 
top  is  about  4  feet  6  inches  of  coal,  with  bands-  of  stone,  which 
apparently  corresponds  with  the  seam  at  the  top  of  Walker's  shaft. 
Below  this  are  26  feet  of  coal  and  stone,  which  corresponds  with  that 
underneath  the  coal  in  Walker's  shaft.  At  the  bottom  is  11  inches  of 
coal,  separated  by  5  inches  of  thin  shale  from  another  2  feet  of  coal. 
This  latter  section  forms  the  main  section  of  coal  worked  in  Wall's 
Mine.  Below  this  seam  is  about  3  feet  6  inches  of  blue  shale,  and  then 
3  feet  5  inches  of  coal,  with  three  bands  of  stone,  which  forms  the 
lower  seam  of  Wall's  workings.  The  continuation  of  this  seam  round 
to  the  north-east  is  shown  on  the  map,  and  if  it  keeps  at  the  same 
distance  below  the  Four-foot  Seam,  its  outcrop  should  pass  a  few  yards 
east  of  the  Rhondda  shaft  on  portion  276. 

5.  The  Striped  Bacon  and  Rhondda  Seams. 

The  Striped  Bacon  Seam  was  also  worked  by  Lindsay  Bros,  on 
portions  245  and  159,  near  Bundamba,  and  was  also  opened  up  further 
south  on  portion  161,  and  in  the  Borehole  property  on  portion  173; 
but  these  workings  have  long  since  been  abandoned.  From  the  posi- 
tion of    the  Rhondda  Seam,  below  the  Four-foot  Sandstone    in    the 
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Rhondda  Colliery,  I  judge  the  seam  worked  there  to  be  the  samey 
though  the  matter  can  hardly  be  considered  quite  certain. 

Fig.  7  is  a  section  of  the  Rhondda  Seam.  In  this  case  23  feet  of 
coal  and  stone  bands,  under  a  thin  sandstone,  were  passed  through 
before  reaching  a  workable  section  near  the  bottom.  The  coal  is  of 
good  quality,  and  the  colliery  has  advanced  rapidly  into  the  front  rank 
as  a  producer.  As  shown  later,  this  seam  is  probably  identical  with 
the  New  Chum  Seam,  which  has  been  proved  of  such  great  value  in 
the  Dinmore  district,  and  has  proved  that  the  latter  seam  continues  in 
this  direction  in  good  quality,  thus  opening  up  possibilities  of  a  large 
area  of  ground  carrying  this  seam  to  the  souUi  of  the  Dinmore  Fault. 
The  Khondda  Collier}'  is  sensed  by  a  branch  line  from  the  Bundamba 
loop. 

6.  The  Swanbank  Seams, 
the  no.  1  seam. 

The  Four-foot  sandstone  overlying  the  Four-foot  Seam,  where  it 
was  opened  out  by  Walker  Bros,  and  Auld  and  Co.  on  portions  295 
and  280  respectively,  can  be  traced  round  to  the  east  of  the  Maf eking 
Mine,  as  far  as  the  south-eastern  comer  of  portion  19.  It  is  here  bent 
up  over  the  same  north-westerly  running  anticlinal  axis  as  the  seams 
above  it.  This  gives  it  a  south-westerly  strike  across  the  head  of  the 
gullies  on  the  northern  end  of  portion  12,  and  brings  it  on  to  portion 
13,  where  it  changes  to  a  coarse  pebbly  conglomerate,  forming  a  steep 
escarpment  along  the  eastern  l)oundary  of  that  portion.  The  Swan- 
bank  Seams  crop  out  under  this  escarpment,  the  No.  1  seam  of  the 
Swanbank  Mine  lying  immediately  below  the  conglomerate  lied.  I 
therefore  judge  this  seam  to  be  the  continuation  of  the  Four-foot  Seam. 

Fig.  8  is  a  section  of  the  seam  as  it  was  worked  in  the  Swanl  ank 
Colliery.  In  this  locality  the  Four-foot  Seam  appears  to  have 
decrciased  considerably  in  thickness,  showing  only  42  inches  in  place 
of  70  iiiclies  of  stone  and  coal.  The  top  coal  has  decreased  from  15  to 
11  inches,  but  the  two  white  stone  bands,  separated  by  a  band  of  coal, 
are  still  present.  The  bottom  coal  has  decreased  to  26J  inches,  and 
rhows  two  distinct  bands  of  stone  about  the  middle.  In  spite  of  these 
differences,  however,  the  fact  that  the  seam  lies  immediately  under  a 
sandstone  roof,  which  can  be  traced  right  round  from  the  slope  of  the 
Alierdare  Company  on  the  Four-foot  Seam  past  Walker's  slope  opening 
to  the  Swanbank  Mine,  leaves  little  doubt  in  my  mind  that  iho  No.  1 
Swanbank  Seaiti  is  a  continuation  of  the  Four-foot  Seam.  The  seam 
has  been  very  little  worked  in  the  Swanbank  Colliery. 

TIIR  SWANBAXE  NO.   2  SEAM. 

This  seam  lies  about  67  feet  below  the  No.  1  Seam  in  the  Swan- 
bank Colliery,  and  thus  corresponds  pretty  well  in  position  with  that 
known  as  Bergin*s  Seam  about  Blackstone.  The  seam  here  is  charac- 
terised by  about  4  feet  6  inches  of  coal  under  a  shale  roof,  and  is 
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separated  from  a  lower  section,  running  from  2  feet  6  inches  to  3  feet 
3  inches  in  thickness  by  1  foot  to  18  inches  of  shale.  Below  this  again 
are  bands  of  shale  and  coal,  which,  however,  have  not  as  yet  afforded 
workable  coal.  This  seam  has  been  worked  over  a  considerable  area 
in  the  Swanbank  Mine,  on  the  south-western  dip  of  the  beds  north  of 
Oakey  Creek.  These  workings  have  been  abandoned,  but  the  seam  has 
again  been  opened  out  imder  the  west  of  Swanbank  Hill  by  a  drive 
in  through  the  overlying  conglomerate  to  meet  the  seam,  and  a 
slope  on  the  seam  towards  the  north  east.  This  is  the  Denham 
Colliery.  The  slope  at  first  went  about  half-course,  the  dip  being 
nearly  due  west.  As  it  went  further  down,  however,  the  dip  swung 
roimd  till,  at  the  bottom,  where  the  slope  has  been  turned  almost  due 
north,  it  is  following  down  the  dip  of  the  seam.  This  shows  that  the 
strike  of  the  Swanbank  seams  is  here  almost  east  and  west,  and  must 
necessarily  bring  their  outcrops  considerably  to  the  east  of  Mafeking 
Hill.  The  Denham  slope,  in  fact,  crosses  over  the  crest  of  the  area 
of  folding  shown  on  the  plan,  and  at  once  gives  an  insight  into  the 
relations  between  these  seams  and  that  worked  in  the  Mafeking 
Tunnel. 

7.  Pbrkins'  Sbam. 

This  seam  has  been  exposed  by  a  cutting  into  the  eastern  face  of 
Swanbank  Hill,  on  portion  12.  It  is  apparently  about  130  feet  below 
the  Swanbank  No.  2  Seam,  and  this  distance  agrees  well  with  the  dis- 
tance between  Bergin's  and  the  Striped  Bacon  Seams  about  Blackstone. 
I  have  no  doubt  that  Perkins'  Seam  is  the  continuation  of  the  latter. 
The  seam  does  not  show  any  workable  section  in  the  cutting  mentioned 
above. 

8.  The  Dinmorb  Sbams. 

comparison  with  bundamba  sbams. 

As  shown  in  the  section  treating  of  the  general  disposition  of  the 
Bundamba  Beds,  the  north-eastern  comer  of  this  district  is  separated 
from  the  larger  portion  by  a  fault  of  considerable  magnitude  (the 
Dinmore  Fault),  which  throws  down  the  beds  about  Dinmore  into  a 
gently  inclined  position  over  a  considerable  area.  In  this  area  the 
New  Chum  Seam  has  been  worked  from  a  number  of  vertical  shafts 
in  the  Whitwood,  Dinmore,  New  Chum,  and  Ebbw  Vale  Mines.  The 
extension  of  the  workings  to  the  north-east  is  again  limited  by  a 
roughly  parallel  fault  in  the  two  latter  mines,  known  as  the  Ebbw 
Vale  Fault.  The  fall  of  the  ground  towards  Six-mile  Creek  causes  the 
New  Chum  Seam  to  crop  to  the  surface  in  the  gullies  draining  east 
into  this  creek.  It  was  by  drives  into  these  outcrops  that  this  seam 
was  first  worked,  the  workings  gradually  extending  to  the  west  and 
south  and  north.  The  relation  between  the  New  Chum  Seam  and 
those  lying  on  the  west  of  the  field  has  long  been  a  matter  of  conjec- 
ture, but  recent  work  on  the  area  has,  I  think,  settled  the  matter  with 
a  considerable  degree  of  certainty.  A  second  fault,  lying  between  the 
two  main  faults,  but  striking  in  a  more  easterly  direction,  and  with  a 
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strong  up-throw  to  the  south,  brings  the  coal  to  the  surface 
south  of  the  old  New  Chum  workings,  and  exposes  it  in  a  gully 
on  portion  268.  At  this  point  the  seam  was  formerly  worked  by  a 
slope  running  towards  the  southern  comer  of  the  portion,  but  the 
workings  have  been  abandoned  for  a  number  of  years.  In  order  to 
work  the  coal  lying  to  the  west  of  these  workings  on  portions  267,  270, 
and  271,  Messrs.  Stafford  Bros,  have  recently  sunk  a  vertical  shaft  on 
portion  267.  This  shaft  cut  through  the  bottom  coal  of  the  New 
Chum  Seam,  at  a  depth  of  245  feet.  The  seam  dips  south  at  an  angle 
of  about  1  in  6.  For  the  first  30  feet  the  shaft  passed  through  sand- 
stone, which  can  be  seen  outcropping  on  the  surface  further  south, 
and  which  I  take  to  be  the  Four-foot  Sandstone,  and  which  is  traceable, 
with  little  possibility  of  error,  right  round  through  the  Cooneana  pro- 
perty from  the  Black  stone  side.  Below  this  sandstone  were  about 
70  feet  of  shales.  Immediately  below  the  sandstone  should  lie  the 
Four-foot  Seam,  but  I  understand  that  it  was  represented  here  by  a 
few  feet  of  coaly  shale. 

At  the  bottom  of  the  70  feet  of  shale  was  the  old  Aberdare  Seam, 
which  has  been  opened  up  by  a  slope  on  portion  268,  and  is  charac- 
terised by  about  7  feet  of  coal  with  thin  bands  of  stone,  underlain  by 
about  30  feet  of  coal  and  stone  bunds.  The  position  of  this  coal  in 
shales  about  70  feet  below  the  Four-foot  Sandstone,  and,  allowing  a 
section  of  about  37  feet  of  coal  and  stone,  corresponds  very  well  with 
the  position  of  Bergin's  Seam,  as  opened  by  Messrs.  Walker  Broe.  on 
portion  295,  and  I  have  no  doubt  that  it  is  the  same  seam. 

About  125  feet  below  the  old  Aberdare  Seam — i.e.,  at  a  depth  of 
218  feet — the  top  coal  of  the  New  Chum  Seam  was  met  with,  and  the 
floor  of  the  bottom  coal  cut  at  245  feet.  This  makes  a  distance  of 
116  feet  between  the  floor  of  the  old  Aberdare  and  the  floor  of  the 
New  Chum  No.  1  Seams.  Taking,  for  the  moment,  the  old  Aberdare 
Seam  as  identical  with  Bergin's  Seam  of  the  Blackstone  area,  the  New 
Chum  No.  1  Seam  Khould  be  identical  with  the  Striped  Bacon  Seam  of 
the  same  area.  The  distances  between  Bergin's  Seam  and  the  Striped 
Bacon,  as  estimated  by  myself  from  the  shafts  sunk  on  the  two  seams 
by  Messrs.  Walker  Bros,  on  portion  295,  near  the  Fairbank  Colliery, 
is  al)out  128  feet;  so  that  the  distance  between  the  two  seams  in  the 
Whitwood  No.  3  shaft  corresponds  very  closely  with  that  between  the 
two  seams  at  Blackstone.  There  seems  to  me  veiy  little  doubt  that 
these  seams  are  identical  each  with  the  other. 

In  the  Braeside  Colliery  shaft  at  Bundamba  the  distance  between 
Bergin's  and  the  Striped  Bacon  Seams  was  given  to  me  as  100  feet. 
In  the  New  Chum  No.  3  shaft  there  is  about  14  feet  of  coal  and  stone 
bands  between  the  New  Chum  bottom  and  top  seams,  and  about 
40  feet  in  all  of  coal  measures;  whereas  at  Bundamba  a  third  seam — 
the  Hob  Roy — is  said  to  occur  30  feet  below  the  Striped  Bacon,  bo 
that  it  seems  probable  that  these  coal  measures,  in  which  these  two 
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seams  occur  at  Bundamba,  are  represented  by  the  40  feet  of  coal 
measures  containing  the  New  Chmn  Seams  at  Dinmore,  the  workable 
sections  of  coal  at  one  place  not  occurring  in  exactly  the  same  part 
of  the  section  in  the  two  localities. 

The  New  Chum  No.  2  Seam,  with  about  5  feet  of  coal,  was  f oimd 
by  boring  by  Mr.  Jeffries,  manager  of  the  New  Chum  Mine,  74  feet 
below  the  New  Chum  bottom  coal,  and  the  New  Chum  No.  3  another 
68  feet  below.  The  former  apparently  has  no  representative  worked 
on  the  Bundamba  side,  but  the  latter  corresponds  in  position  with  the 
Braeside  hard  coal  found  in  the  Braeside  shaft  at  about  147  feet  below 
the  Rob  Roy.  About  30  feet  below  the  New  Chum  No.  3  Seam  a  soft 
felspathic  sandstone  was  entered.  I  take  this  sandstone  to  be  identical 
with  the  Cooneanaj  Sandstone  mapped  over  the  western  and  southern 
portions  of  the  field  below  the  "  Bundamba  Shales." 

9.  The  New  Cbum  Seam. 

The  bottom  coal  of  the  New  Chum  No.  1  Seam,  generally  known 
as  the  New  Chum  Seam,  is  the  only  one  that  has  been  extensively 
worked  in  this  district.  The  section  worked  shows  from  3  feet  8  inches 
to  5  feet  of  clean  coal,  separated  by  two  bands  of  white  stone  with 
coal  between,  from  about  15  inches  of  coal  above.  This  section 
resembles  very  closely  that  of  the  Four-foot  Seam  about  Blackstone, 
and  the  two  have  often  been  supposed  to  be  identical.  The  fact,  how- 
ever, that  the  latter  seam  lies  immediately  below  the  Four-foot  Sand- 
stone, while  the  New  Chum  Seam  has  about  20  feet  of  coal  and  stone, 
with  8  feet  of  coal  of  the  top  seam  above  it,  and  then  180  feet  of  shales, 
in  which  occurs  the  old  Aberdare  Seam  above  that,  proves  conclusively 
that  there  can  be  no  connection  between  the  two.  The  New  Chum 
Seam  has  supplied  a  large  proportion  of  the  coal  for  steam  purposes 
from  the  Ipsiwich  district  for  a  number  of  years,  its  output  during  1904 
being  21*5  per  cent,  of  the  total  production  of  the  district.  The 
shading  on  Map  I.  shows  the  extent  to  which  this  seam  has  been  mined. 

III.— FUTURE  PROSPECTS  OF  THE  BUNDAMBA  DISTRICT. 

Ninety  per  cent,  of  the  output  of  the  Ipswich  district  for  1904 
was  maintained  by  thirteen  collieries,  there  being  twenty-one  mines  in 
all  on  the  producing  list.  This  gives  an  average  of  27,000  tons  per 
colliery  per  annimi  for  the  most  important  collieries,  or  about  90  tons 
per  working  day.  The  premier  position  for  many  years  has  been  held 
by  the  Aberdare  Colliery,  which  last  year  again  headed  the  list,  with 
an  output  of  nearly  60,000  tons,  an  average  of  200  tons  per  working 
day. 

It  will  thus  be  seen  that  in  no  case  can  the  output  be  considered 
large  enough  to  allow  of  economical  working  of  the  seams  at  any 
considerable  depth,  the  number  of  separately  managed  collieries  being 
greatly  in  eixcess  of  the  requirements  of  the  trade.    The  output  of  most 
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of  tkein  is  thus  rendered  fitful,  and  necessitates  their  lying  idle  for 
many  working  days  of  the  year. 

The  competition  of  the  last  five  years  has  led  to  a  gradual  reduc- 
tion of  prices,  from  an  average  of  7s.  Hid.  at  the  pit's  mouth  in  1899 
to  5s.  lljd.  in  1904.  Notwithstanding  this  great  reduction  in  prices, 
most  of  the  newer  collieries  have  been  able  to  open  up  their  properties 
profitably,  and  have  secured  a  large  proportion  of  the  trade.  Thus 
the  four  new  pits  along  the  Aberdare  Seam  south  of  Blackatone  pix>- 
duced  in  1904  over  37  per  cent,  of  the  total  output.  Tlieir  operations 
have,  I  understand,  been  generally  profitable,  notwithstanding  the 
initial  expense  involved  in  building  spur  lines  to  their  pit  mouths,  and 
the  erection  of  pit-head  frames  and  haulage  gear,  and  the  greatly 
reduced  prices  of  the  coal.  This  has  no  doubt  been  possible  by  reason 
of  the  large  quantities  of  cheaply  workable  coal  provided  by  the  out- 
crop of  sufch  a  thick  seam.  The  reduction  in  cost  of  coal  to  the 
consumer,  though  pressing  hardly  on  operators  accustomed  to  higher 
jjrices,  was  absolutely  necessaiy  in  face  of  the  keener  competition  of 
southern  coal,  induced  by  the  general  lowering  of  price  there,  and  the 
removal  of  the  import  duty  since  federation.  An  average  cost  at  the 
mines  of  5s.  lljd.  per  ton  sliould  prove  sufficiently  remunerative  in 
the  shallow  workings  of  the  Ij)8wich  district  were  output  continuous, 
and  were  the  expenses  of  develoijment  and  management  not  nmltiplied 
amongst  so  many  small  mines  lying  close  alongside  of  each  other,  and 
often  workable  from  the  same  opening. 

As  shown  before,  the  chief  hope  of  increased  demand  at  present 
is  that  of  a  constantly  enlarging  shipping  trade  at  the  port  of  Bris- 
bane. In  this  connection  the  extension  of  the  run  of  the  ocean  liners  of 
the  Orient  Company  and  their  announced  intention  of  making  a  trial 
of  Ipswich  coal  are  hopeful  featui-es.  A  few  such  regular  customers, 
with  facilities  for  rapid  loading,  would  soon  lead  to  a  revival  of  trade, 
and  put  the  industry  on  a  more  satisfactory  footing.  With  the  pros- 
pect of  an  exi)anding  oversea  trade  from  Southern  Queensland,  this 
field,  situated  as  it  is  within  a  few  miles  of  the  port^  and  with  large 
areas  of  cheaply-mined  coal  of  good  quality  still  untouched,  should 
have  a  future  of  steady  prosperity  before  it. 

The  Aberdare  Seam  at  the  present  time  furnishes  nearly  58  per 
tent,  of  the  total  production  of  the  field,  two-thirds  of  its  total  coming 
from  the  four  mines  about  Box  Flat;  another  21 1  per  cent,  is  derived 
from  the  New  Chum  Seam;  so  that  these  two  seams  furnish  the  bulk 
of  the  coal  of  the  district.  This  circumstance  is  due  to  the  fact  that 
these  seams  are  of  first>rate  quality  for  ordinary  steam  purposes,  and 
on  account  of  their  both  affording  a  considerable  thickness  of  clean 
coal,  they  can  be  economically  mined.  Any  immediate  expansion  of 
demand  will,  therefore,  be  probably  met  by  increased  drafts  on  these 
seams. 


Ik 


37 

As  shown  before,  the  workings  on  the  New  Chum  Seam  have 
hitherto  been  confined  to  the  ground  immediately  to  the  south  and 
west  of  Dinmore.  Recently,  however,  work  has  been  extended  to  the 
west  by  the  opening  up  of  the  Whitwood  No.  2  shaft  to  the  north  of 
the  railway  line,  and  to  the  south  by  the  Whitwood  No.  3  and  Rhondda 
shafts.  In  the  latter  direction  the  finding  of  the  seam  in  good  work- 
able condition  in  the  Rhondda  Mine  has  opened  up  the  probability  of 
the  existence  over  a  large  area  of  workable  ground  in  the  south- 
western corner  of  the  field,  none  of  which  has  as  yet  been  prospected 
for  this  valuable  seam  of  coal.  Indeed,  round  the  whole  of  the  southern 
portion  of  the  Cooneana  Estate  this  seain  has,  as  yet,  not  been  pros- 
pected, its  importance  in  this  area  having  been  overshadowed  by  the 
still  more  valuable  and  more  easily  traced  Aberdare  Seam,  lately 
opened  up  in  the  collieries  about  Box  Flat  and  at  the  head  of  Femie 
Creek. 

The  outcrop  of  the  Aberdare  Seam,  as  shown  on  the  map,  runs 
down  each  side  of  the  field  in  a  roughly  U-shaped  line,  the  workings,  as 
yet,  all  being  north  of  the  east  and  west  road  up  Oakey  Creek.  To  the 
north-west  the  country  around  Booval  yet  remains  to  be  developed, 
while  the  northern  extension  along  the  eastern  limb  seems  to  be 
bounded  by  an  area  of  poor  coal  as  the  outcrop  approaches  Six-mile 
Creek. 

As  previously  shown,  there  is  still  a  large  area  of  coimtry  with 
coal  at  shallow  depths  east  of  the  Swanbank  line  about  Box  Flat,  while 
further  south  the  outcrop  of  the  seam  has  yet  to  be  prospected  over  a 
long  line  extending  up  the  flats  of  Bundamba  Creek  and  round  the 
southern  portion  of  the  map. 

South  of  the  Bonnie  Dundee  Mine  no  prospecting,  except  the  shaft 
sunk  by  Mr.  Binnie  on  portion  152,  has  as  yet  been  undertaken;  so 
that  there  is  possibly  a  large  area  of  shallow-lying  coal  along  the  out- 
crop here  yet  to  be  exploited,  though  the  poor  prospects  found  in  this 
shaft  are  not  very  promising  for  this  neighbourhood. 

Besides  these  two  seams  of  firstritite  importance  are  the  inter- 
mediate seams  represented  by  the  Four-foot  and  Bergin's  Seams,  which 
also  contain  valuable  sections  of  coal  in  certain  areas,  and  which  have 
been  worked  with  some  success  at  detached  points. 

It  is  thus  certain  that  the  resources  of  the  area  embraced  by  the 
general  map  will  be  sufficient  to  meet  any  increase  likely  to  occur  in 
the  demand  for  some  years. 

Brisbane,  30th  September,  1905. 


By  Authority :  George  Arthur  Vauohan,  Ooyemment  Printer,  Brisbane. 
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GRAPHITE    IN    QUEENSLAND 

With  Special  Reference  to  the  Mount  Bopple  Graphite  Deposits. 


INTRODUCTION. 

The  following  notes  have  been  prepared  with  the  object  of  making 
available  all  that  is  at  present  known  concerning  the  occurrence  of 
graphite  in  Queensland.  The  principal  deposits  are  at  Mount  Bopple, 
in  the  Maryborough  district,  where  the  graphite  has  been  found 
sufficiently  pure  for  commercial  purposes,  and  where  mines  are  now 
being  worked  with  a  view  of  supplying  the  demand  which  has  been 
created  for  it. 

Graphite  occurs  in  other  localities  in  Queensland,  and  in  the 
following  pages  reference  will  be  made  to  these  and  to  the  more 
important  foreign  sources  of  supply.  Notes  will  also  be  given  on  the 
dressing,  uses,  values,  and  production  of  the  mineral. 

THE  GRAPHITE   DEPOSITS  AT  MOUNT  BOPPLE. 

Position,  Etc. 

The  Mount  Bopple  graphite  mines  are  situated  on  the  range  close 
to  the  North  Coast  Railway  between  Gympie  and  Maryborough,  being 
about  three  miles  south-east  of  Netherby,  and  about  the  same  distance 
north-east  of  Gundiah.  The  highest  point  on  the  Bopple  Range  is 
Beacon  Peak,  1,900  feet  above  sea-level,  on  which  has  been  erected  a 
trigonometrical  staff.  The  peak,  known  as  Moimt  Bopple,  1,800  feet 
high,  is  the  most  northerly  one  on  the  range,  and  is  about  three- 
quarters  of  a  mile  distant  from  the  Beacon  Peak. 

The  two  peaks,  together  with  Mount  Gundiah,  which  is  about  a 
mile  south  of  Beacon  Peak,  are  connected  by  a  low  range  having  a 
north  and  south  trend,  and  on  both  their  eastern  and  western  sides 
numerous  steep  and  rugged  spurs  lead  down  to  the  flat  country  at  their 
bases.  It  is  on  the  spurs  leading  down  from  the  gap  between  Mount 
Bopple  and  Beacon  Peak  that  the  graphite-bearing  belt  of  country  is 
situated.  The  position  of  this  belt,  together  with  other  features,  are 
shown  on  the  accompanying  plan.     (Plate  1.) 

Gbological  Features. 

Burrum  coal  measures  are  the  prevailing  sedimentary  rocks 
around  the  Bopple  Range,  and  their  intrusion  by  igneous  masses  has 
resulted  in  the  strata  being  much  crumpled  and  faulted. 
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Mount  Bopple,  the  northern  peak,  is  made  up  of  syenite,  syenitio 
granite,  and  hornblende  andesite,  whilst  Beacon  Peak  is  composed  of 
andesite  and  quartz  felsite.  The  syenite  is  exposed  on  the  western  side 
of  the  saddle  connecting  Mount  Bopple  and  Beacon  Peak,  and  it  also 
outcrops  on  the  surface  about  60  feet  away  from  a  shaft  sunk  by  Mr. 
Simpson  to  profjpect  the  graphite  deposits  on  this  side  of  the  range. 
Granite  and  syenitic  granite  are  exposed  lower  down  the  slope,  and  also 
further  north  on  some  of  the  spurs  leading  down  from  Mount  Bopple. 

Hornblende  andesite  is  the  predominating  igneous  rock  on  the 
eastern  side  of  Mount  Bopple,  and  in  several  places  it  is  seen  in  contact 
with  the  coal  measures.  With  other  varieties  of  andesite  it  is  also 
exposed  in  many  localities  to  the  north  of  the  range  in  the  direction  of 
Tiaro,  about  four  miles  distant,  and  about  a  quarter  of  a  mile  west  of 
Tiaro,  in  the  banks  of  the  Mary  River,  a  natural  section  shows  its 
association  with  coal  measures.  The  intrusion  of  these  igneous  masses 
appear  to  have  disturbed  the  sedimentary  rocks  throughout  the 
district,  and  to  have  altered  seams  of  bituminous  coal  to  anthracite  or 
graphite. 

The  occurrence  of  aplite  was  also  observed  at  the  graphite  mines 
on  the  western  slope  of  the  range.  At  Simpson's  shaft  this  rock  is 
found  in  the  graphite  in  the  form  of  small  veins  about  an  inch  in  thick- 
ness, which  taper  out  to  leaders,  and  gradually  change  to  a  plumose 
mica.  Occasionally  the  hornblende  of  the  andesite  is  found  in  the  form 
of  black  cleavable  crystals  about  an  inch  in  diameter,  and,  no  doubt, 
the  rumour  that  wolfram  is  found  in  this  locality  is  due  to  the  presence 
of  this  mineral. 

The  coal  measures,  containing  bituminous  coal  seams,  are  exposed 
in  the  country  all  round  the  mountains,  and  at  Tiaro,  Gutchy  Creek, 
Munna  Creek,  Kannighan  Creek,  and  Uedbank  Creek  outcrops  are  to 
be  seen  which  show  the  strata  to  be  undulating,  with  (►ccasional  areas 
in  which  all  bedding  structure  have  been  destroyed. 

Between  Mount  Bopple  and  Beacon  Peak  the  coal  measures  are 
severely  contorted,  but  an  easterly  and  westerly  trend  can  be  dis- 
tinguished, this  direction  being  the  axis  of  a  folding  movement  which 
has  taken  place  in  the  measures  lying  between  the  two  mountains. 
This  is  illustrated  on  Plate  2,  Fig.  2. 

On  the  western  slope  of  the  Range  the  bituminous  coal  has  been 
altered  entirely  to  graphite,  while  on  the  eastern  slopes  the  coal,  by 
almost  imperceptible  stages,  has  been  changed  to  semi-bituminous 
coal,  anthracite,  and  graphite.  In  one  locality  the  graphite  rests  on 
anthracite,  with  six  inches  of  graphitic  clay  shale  between,  the  beds  of 
graphite,  anthracite,  shale,  and  associated  rocks  being  quite  uniform 
and  apparently  undisturbed.  Sections  of  this  are  represented  on 
Plate  3,  Fig.  1,  and  Plate  2,  Fig.  1.  In  the  latter  section  the  anthracite 
is  divided  into  a  large  number  of  small  bands  interbedded  with  shale. 
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The  anthracite  is  -very  lustrous  and  of  good  quality,  but  the 
l>ands  are  on  an  average  only  about  an  inch  in  thickness,  whilst  the 
bed  of  graphite,  six  inches  above,  is  dull  and  earthy,  and  shows  no  per- 
ceptible division  into  bands  of  varying  quality.  The  beds  above  and 
below  are  shales  and  sandstones,  and  there  are  no  intrusive  rocks  in 
direct  contact  with  either  the  graphite  or  anthracite.  Probably  the 
anthracite  has  been  a  coal  of  good  quality,  and  that  the  graphite 
originally  has  been  carbonaceous  matter  mixed  with  carbonate  of  iron. 
The  intrusive  masses  of  hornblende  andesite  in  the  vicinity  might  have 
induced  the  change  from  bituminous  coal  to  anthracite  at  the  same 
time  that  the  carbon  contained  in  the  ironstone  was  changed  into 
graphite.  Subsequent  leaching  would  have  removed  most  of  the  iron, 
leaving  a  residue  containing  about  50  per  cent,  of  graphitic  carbon. 
Plate  3,  Fig.  2,  shows  a  section  near  Bull's  graphite  mines  illustrating 
the  intrusion  of  the  graphite-bearing  strata  by  dykes  of  hornblende 
andesite. 

Mining  Operations. 

The  work  of  exposing  and  developing  the  graphite  deposits  on  the 
western  slope  of  Moxmt  Bopple  are  now  proceeding  at  Simpson's  mines, 
and  a  shaft  has  been  sunk  to  prove  the  seams  which  are  exposed  on 
the  surface. 

The  position  of  the  shaft  is  shown  on  Plate  2,  Fig.  1,  the  sections 
of  the  shaft  and  the  seams  being  represented  on  Plate  4.  At  the  first 
landing  in  the  shaft  (marked  S.  1  on  Plate  4,  Fig.  1)  a  sample  was 
stripped  from  a  seam  of  graphite  four  feet  thick,  and  which  on  analysis 
yielded  27*10  per  cent,  of  carbon  and  69*20  per  cent,  of  ash.  At  the 
second  landing  (marked  S.  2)  a  3-foot  seam  of  graphite  was  sampled, 
and  was  found  to  contain  32*28  per  cent,  of  carbon  and  62*40  per  cent, 
of  ash.  Another  sample  was  taken  from  a  2-foot  seam  at  the  third 
landing  (S.  3)  which  yielded  18*32  per  cent,  of  carbon  and  76  per  cent, 
of  ash.  Other  samples  were  taken  from  positions  lower  down  in  the 
shaft,  and  gave  results  somewhat  similar  to  the  above.  The  whole  of 
the  analyses  of  the  samples  taken  are  tabulated  on  another  page. 

The  seams  which  were  sampled  aggregate  eleven  feet  of  graphite, 
having  an  average  composition  of  25*59  per  cent,  of  carbon  and  69*30 
per  cent,  of  ash.  Other  bands  of  shale,  aggregating  24  feet  in  thick- 
ness, contain  a  smaller  percentage  of  graphite,  while  there  is  about 
ten  feet  of  shale  in  which  graphite  is  not  present.  Sections  which  have 
been  exposed  in  the  vicinity  of  the  above  workings  show  that  other 
graphite  seams  are  present  interbedded  with  graphitic  shales  and 
sandstones,  but  their  quality  has  not  been  ascertained. 

The  inclination  of  the  strata  in  the  upper  portion  of  Simpson's 
shaft  is  at  an  angle  of  about  45°,  but  nearer  the  bottom  the  angle  of 
dip  is  much  steeper,  and  in  one  place  is  nearly  vertical. 

Some  old  workings,  opened  many  years  ago  by  Mr.  C.  S.  A.  Drain, 
are  situated  close  to  the  gap  between  Mount  Bopple  and  the  Beacon 
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Peak.  They  show  the  graphite  to  be  of  the  same  general  character  as 
that  exposed  in  the  workings  previously  referred  to,  and  they  have  the 
same  alterations  of  graphite,  graphitic  shales,  and  graphitic  sandstones. 
The  rocks  contain  impressions  of  Alethopteris  australis  and  Phyllo- 
theca,  and  probably  bear  a  close  relation  to  the  Burrum  coal  measures. 
Samples  from  the  workings  were  obtained  by  Mr.  W.  H.  Rands  in 
1890,  who  visited  the  locality  when  making  a  general  examination  of 
the  geological  features  of  the  district.*  A  picked  sample  from  here 
gave,  oil  analysis,  6*3  per  cent,  of  moisture  and  volatile  hydrocarbons, 
72*7  per  cent,  of  carbon,  and  21  per  cent,  of  ash.  Another  sample 
taken  from  a  number  of  bands  in  a  section  36  feet  wide  yielded  7  per 
cent,  of  moisture  and  volatile  hydrocarbons,  44' 25  per  cent,  of  carbon, 
and  48 '75  per  cent,  of  ash. 

The  workings  at  BulFs  mines  show  that  graphite  occurs  in  several 
localities  on  the  eastern  slope  of  the  range,  but  operations  have  been 
principally  confined  to  four  places.  No.  1  Workings,  situated  in  a 
ravine  on  one  of  the  heads  of  the  north  branch  of  Stewart's  Camp 
Creek,  are  in  the  vicinity  of  the  line  of  contact  of  coal  measures  and 
an  igneous  rock  mass.  (See  Plate  1.)  The  rocks  consist  of  clay  shales, 
sandy  shales,  and  graphitic  shales,  and  are  much  inclined.  A  seam  of 
graphite,  four  inches  thick,  has  been  exposed  in  a  short  underlie  shaft, 
and  a  sample  taken  from  the  face  of  the  workings  yielded,  on  analysis, 
3'2  per  cent,  of  moisture  and  volatile  hydrocarbons,  16*3  per  cent,  of 
fixed  carbon,  and  78  per  cent,  of  ash. 

No.  2  Workings  are  in  an  adjoining  watercourse,  which  also  falls 
into  the  same  branch  of  Stewart's  Camp  Creek.  The  sedimentary  rocks 
here  are  shales,  sandy  shales,  graphitic  shales,  and  sandstones,  together 
with  a  bed  of  graphite  and  a  great  number  of  bands  of  anthracite. 
Masses  of  hornblende  andesite  occur  close  to  the  workings,  intrusions 
of  which  disturb  the  shales  and  sandstones  and  alter  their  character. 
The  workings  consist  of  a  tunnel  driven  along  the  inclined  seams  of 
anthracite  and  graphite  to  a  distance  of  38  feet.  A  section  of  this 
tunnel  is  given  on  Plate  4,  Fig.  1.  The  graphite  from  this  tunnel  con- 
tains ri  per  cent,  of  moisture  and  volatile  hydrocarbons,  74*1  per 
cent,  of  fixed  carbon,  and  24  per  cent,  of  ash.  A  sample  of  the 
anthracite,  picked  from  the  bands  which,  altogether,  make  up  about 
one-quarter  of  the  whole  of  the  five-foot  seam,  gave  the  following 
result : — 

ANALYSIS    OP   ANTHRACITE   BANDS,   BULL's   MINB,   MOUNT  BOPPLB. 

JBcLoisturo ...         ...         .1.         ...         ...         ... 

Vol.  Hydrocarbons      

Fixed  Carbfm 

aaOaI  •■•  ••»  •!•  ««•  •••  ••■ 


.   1-2 
.   8-8 
.  80-9 
.   4-6 

per  cent, 
f* 
It 
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100-0 

per  cent. 

*  Tiaro  District :  The  Coal  Measures,  Neardie  Antimony  Mines,  and  Teebar  and 
Oulgoa   Copper     Mines,    by    W.    H.    Rands.       By  Auth. :   Brisb.,    1890,    p.    8 
G.S.Q.P.,  No.  69). 
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Sections atthe  Mount  Bopple  Graphite  Mines 


FIj.l 


Graphitic  Shale 
t>    Graphite 

Graphitic  and 
Anthracitic  Shale 


Anthracite  interbedded 
with  blue  Shales 


Hard  blue  Shales 


Section  at  N92  Workings(Tunnel),Bull^  Craphi+e  Mine,  Mt  Bopple 

Illustrating  the  occurrence  of  Anthracite  wrth  Graphite 


Fig.  2 


IVTt  Bopple 


Sy^nrto  ic.       GriphitsBeds  Quartz  Andesite  Ac. 


Section  along  the  Bopple  Range 

Showing  the  crumpling  of  the  Graphite -bearing  Coal  Measure 
between  Mt  Bopple  and  the  Beacon  Peak 
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No.  3  Workings  are  situated  on  the  south  branch  of  Stewart's 
Camp  Creek,  at  the  position  shown  on  the  accompanying  plan.  (Plate 
1.)  They  consist  simply  of  some  excavations  in  the  bed  of  a  water- 
course in  which  seams  of  graphite  occur  interbedded  with  the  shales. 
About  three  feet  of  the  graphite-bearing  shales  have  been  exposed,  but 
the  surrounding  features  indicate  the  probability  of  other  seams  of 
graphite  being  found  if  a  prospecting  shaft  were  sunk  close  to  the 
present  workings. 

At  No.  4  Workings,  which  are  lower  down  on  the  same  water- 
course, a  four-foot  seam  of  graphite  has  been  exposed,  and  proves  to  be 
the  largest  of  those  discovered  on  the  eastern  side  of  the  range.  The 
cliffs  in  the  vicinity  show  several  small  graphite  seams  interbedded  with 
shales,  and  possibly  others  exist  whose  outcrops  are  covered  by  dibris, 
A  short  tunnel  has  been  driven  into  the  four-foot  graphite  seam,  a 
sample  from  which  yielded,  on  analysis,  3 '2  per  cent,  of  moisture  and 
volatile  hydro-carbons,  16*3  per  cent,  of  fixed  carbon,  and  78  per  cent, 
of  ash.  A  sketch  section  of  No.  4  Workings  is  given  on  Plate  4,  Fig.  2. 

Other  places  in  the  vicinity  of  Bull's  workings  indicate  the 
presence  of  several  graphite  deposits,  and  as  there  are  here  large  areas 
known  to  be  graphite-bearing,  and  many  natural  sections  of  rock 
exposed  which  have  not  been  carefully  examined,  seams  of  better 
quality  will  probably  be  found  as  prospecting  operations  are  advanced. 

Table  of  Analyses  of  Mouistt  Bopplb  Graphite. 


• 

COMPOSITION   OF  ASH. 

No 

Moisture 

Mixed 

Ash 

aM  \Jm 

and  V.  H.  0. 

Carbon. 

A^OAA  • 

Silica. 

Alumina. 
30-20 

Lime. 

Alkalies,  ftc. 
(by  difference). 

1 

5-70 

27*10 

69-20 

6V80 

1-90 

610 

2 

5-32 

32-28 

62-40 

58-30 

35-80 

1-70 

4-20 

3 

5-68 

18-32 

76-00 

58-10 

35-60 

1-30 

5-00 

4 

4-46 

2214 

73-40 

55-60 

37-20 

2  70 

4-50 

5 

5-26 

25-74 

6900 

59-00 

25-00 

2  00 

4-00 

6 

5-22 

27-98 

66-80 

59-80 

35-10 

1-40               3-70 

7 

2r)0 

16-10 

80-10 

>v 

8 

3-20 

16-30 

78-00 

9 

3-50 

15-60 

79-50 

10 

2-80 

46-30 

51-10 

11 

110 

74-10 

24  00 

-Ash  is 

mainly  Silicate  of  Alumina. 

12 

2-40 

10-80 

82-80 

13 

6-20 

72-70 

21-00 

14 

7-00 

44-25 

48-75 

15 

4-40 

90-90 

4-60 

J 

Note. — ^A  little  iron  and  magnesia  is  present  in  all  samples,  but  sulphur  is  absent 
LOCALITIES  FROM   WHICH  THE  ABOVE   SAMPLES   WERE  TAKEN. 

No.  1.  Simpson's  shaft,  No.  1  landing,  4r-foot  seam. 
No.  2.  Simpson's  shaft,  No.  2  landing,  3-foot  seam. 
No.  3.  Simpson's  shaft,  No.  3  landing,  2-foot  seam. 
No.  4.  Simpson's  shaft,  No.  4  landing,  1  foot  6  inch  seam. 
No.  5.  Simpson's  shaft.  No.  5  landing,  6-inch  seam. 
No.  6.  Simpson's  shaft,  sample  from  6-ton  parcel  prepared  for 
market. 
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No.  7.  BulFs  No.  4  Workings,  sample  from  6-ton  parcel  bagged  for 
market. 

No.  8.  BulFs  No.  i  Workings,  from  working  face  in  short  tunnel 
at  No.  4  Workings. 

No.  9.  Bull's  No.  3  Workings,  from  outcrop  in  watercourse  (above 
No.  4  Workings). 

No.  10.  Bull's  No.  1  Workings,  from  4-inch  seam  in  inclined 
tunnel. 

No.  11.  Bull's  No.  2  Workings,  from  1-foot  seam  in  38-foot  tunnel. 

No.  12.  Bull's  No.  2  Workings,  from  excavation  in  bed  of  water- 
course. 

No.  13.  Drain's  old  workings,  picked  sample  by  Mr.  Rands.* 

No.  14.  Drain's  old  ^xorkings,  average  sample  from  bands  inter- 
bedded  with  shales,  in  a  36-foot  section  (by  Mr.  Rands).* 

No.  15.  Bull's  No.  2  Workings,  bands  of  anthracite  below  bed  of 
graphite. 

OTHER    QUEENSLAND    GRAPHITE    DEPOSITS. 

Mackat  District. — The  deposits  of  graphite  in  Selections  776  and 
777,  parish  of  Eton,  was  inspected  in  1896  by  Mr.  A.  Gibb  Maitland, 
who  furnished  a  report  (unpublished)  concerning  their  occurrence.  He 
states  that  the  graphite  is  associated  with  beds  of  shales  and  quartzites, 
traversed  by  what  appears  to  be  both  interbedded  and  intrusive  masses 
of  igneous  rocks. 

In  one  locality  on  Scrubby  Creek,  the  graphite  ha«  been  exposed 
just  above  the  level  of  the  watercourse,  and  a  prospecting  tunnel  has 
been  driven  into  it  for  a  distance  of  80  feet.  In  thickness  the  "vein" 
averages  about  18  inches,  and  has  a  perceptible  dip  to  the  north-east, 
while  further  along  the  bed  of  the  gully  the  vein  has  a  thickness  of 
over  four  feet.  About  20  tons  of  this  graphite  was  bagged  for  experi- 
mental purposes,  but  the  results  of  the  trial  have  not  been  ascertained. 

Another  thin  vein  of  graphite  is  exposed  about  eight  feet  above  the 
one  just  referred  to,  but  nothing  has  been  done  to  determine  its  thick- 
ness or  quality.  Further  up  the  course  of  the  gully  another  mass  of 
graphite  associated  with  black  shale  is  exposed,  and  is  almost  in 
contact  with  an  intrusive  rock.  Nearer  the  head  of  the  gully  there  are 
beds  of  shale  exposed,  which  have  been  disturbed  by  these  intrusions, 
whilst  indications  of  the  presence  of  graphite  are  to  be  noticed  in 
several  places  near  the  same  watercourse.  In  Palm-tree  Gully,  to  the 
north  of  Scrubby  Creek,  graphite  is  to  be  found  under  similar  condi- 
tions, and  in  several  other  localities  outcrops  of  graphite  and  graphitic 
shales  are  also  known. 

The  western  side  of  Selection  777  consists  of  basalt  with  under- 
lying shales,  and  the  flanks  of  Homebush  Hill,  in  Selection  776,  are 
made  up  of  horizontally-bedded  shales  with  interbedded  deposits  of 
graphite,  none  of  which,  however,  have  been  examined. 

♦  Loo.  eit.  (G.a.Q.P.  No.  69),  p.  4. 
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The  graphite  from  the  localities  in  this  district,  according  to  Mr. 
Maitland,  oontains  from  IB  to  70  per  cent,  of  graphitic  oarbon,  and  at 
the  time  he  made  the  examination  considered  the  deposits  to  be  wra-th 
further  attention. 

Cloncubrt. — Graphite  was  discovered  near  Cloncurry  in  1880,* 
but  for  many  years  no  further  exploration  has  been  made  of  it.  Quite 
lecently,  however,  aamples  of  graphite  have  been  received  froDi  Hamp- 
den, near  Cloncurry,  where  a  large  deposit  exists.  Most  of  the  material 
is  of  an  inferior  quality,  hut  some  portions  contain  40  per  cent,  of 
carbon.  A  shaft  sunk  to  prospect  for  copper  penetrated  a  large  maas 
of  graphite  of  unknown  dimensions,  of  which  Mr.  Jas.  Long  furnishes 
the  following  section : — 


Section  of  Graphite  Deposit,  Hampden. 


Decomposed  rock 


Partly  deccmposd 
Hornblendic(?)rock 

"*^Decom posed  dyke  rock 

^Copper  Ore 

^Decomposed  dyke  rock 

Graphite  &  Graphitic 

Shale 
(percentage  of  Carbon 
variesfrom  ?0to40^) 


Stanthorpb  District. — Graphitic  slate  is  present  in  the  Silver 
Spur  Mine  at  Texaa,t  but  its  quality  does  not  warrant  any  considera- 
tion being  given  to  it  as  a  commercial  product.  At  Wilson's  Downfall, 
on  the  New  South  Wales  border,  graphite  occurs  in  abundance ;  but 
up  to  the  present  the  deposits  which  have  been  found  have  proved  to 
be  inferior  in  quality.  Much  requires  to  be  done,  however,  before  any 
definite  conclusion  can  be  arrived  at  as  to  their  value. 


•  Annual  Keport  o(  the  Department  of  Mines  for  1880,  p.  31. 
+  Notea  on  Tin,  Copper,  and  Silver,  in  the  Stanthorpe  Diatriot,  by  L.C.B. 
Aoth.  :  Briflb.,  1904,  p.  31  (G.S.Q.P.,  No.  191). 
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Cape  Upstart.* — Deposits  of  graphite  are  known  at  Cape  Upstart, 
on  the  ooast  between  Townsville  and  Bowen,  but  they  have  not  been 
developed  to  any  extent.  Prospecting  operations  which  are  now  in 
progress  show  that  the  seam  of  graphite  varies  from  four  to  eight  feet 
thick,  and  is  in  coal  measures  close  to  a  mass  of  igneous  rock.  The 
quality  appears  to  be  similar  to  that  of  the  graphite  at  Mount  Bopple. 

Gtmpib. — Graphite  is  intimately  associated  with  the  reefs  which 
traverse  the  slates  of  this  goldfield.  The  quality  is  very  poor,  and  of  no 
commercial  value. 

Croydon. — The  granitic  and  felsitic  rocks  prevailing  on  this  gold- 
field  contain  small  quantities  of  graphite,  t  In  the  granite  it  is  found 
as  irregular  inclusions,  and  is  much  contaminated  with  clay.  In  the 
felsites  it  is  in  the  form  of  flakes,  very  pure  in  quality,  but  finely 
disseminated. 

Hamit.tox  Goldfield. — The  quartzites  associated  with  the  reefs  on 
this  goldfield  contain  a  quantity  of  graphite  in  the  form  of  flakes.  J 

NoRMANBY  Goldfield  (Reid's  Creek). — A  large  deposit  of  graphite 
has  been  found  on  Rosslyn  Run,  near  Greenbank,  but  no  authentic 
information  has  been  obtained  concerning  its  quality.  § 

Yorkey's  Goldfield. — In  Campbell's  reef  on  this  field  graphite  is 
associated  with  pyrites  and  quartz. 

New  Guinea. — "  The  presence  of  graphite  or  plumbago  has  been 
demonstrated  over  nearly  the  whole  of  the  known  portion  of  the  Pos- 
session, but  always  as  an  accessory  constituent  of  the  schists;  in  some 
cases  it  occurs  in  such  a  quantity  as  to  give  a  distinctive  character  to 
the  rocks.  In  the  most  graphitic  of  the  schists,  although  the  quantity 
is  proportionally  large,  to  remove  the  impurities  (chiefly  quartz)  by 
washing  or  other  means  would  be  too  costly  to  be  remunerative. "|| 


NOTES    ON    GRAPHITE    IN    NEW    SOUTH   WALES. 

A  deposit  of  graphite-bearing  shale  is  exposed  near  Underwood 
Station,  about  twelve  miles  from  Wilson's  Downfall,  near  the  Queens- 
land border.  It  is  interbedded  with  sedimentary  rocks  which  have 
been  altered  by  an  intrusive  mass  of  granite.  A  trial  has  been 
made   of  the  graphite  by  the  Springfield  Facing  Company,  Massar 

♦  Mineral  Wealth  of  Queensland,  by  R.L.  J.  Brisb.  :  By  Auth.  1888,  p.  67 
(G.S.Q.P.,  No.  48). 

t  Some  Croydon  Gold  Mines,  by  B.D.  Brisb. :  By  Auth.,  1905,  pp.  9-10 
(G.S.Q.P.,  No.  202). 

t  The  Hamilton  and  Coen  Gk)ldfield,  by  L.  C.  Ball.  Brisb.  :  By  Auth., 
1901,  p.  4  (G.S.Q.P.,  No.  163). 

§  Annual  Report  of  the  Department  of  Mines,  1887.  Brisb. :  By  Auth., 
1888,  p.  54. 

!l  Geological  Observations  m  British  New  Guinea,  by  A.  Gibb  Maitland.  Brisb. : 
By  Auth.,  1892,  p.  82  (G.a.Q.P.,  No.  85). 
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Sections  at  the  Mt  Bopple  Graphite  Mines 
Fig.  I 


Section  of  N9E  Workings  Bulls  Mine 

Showing  1h«  position  of  the  beds  of  Sandstones. 
Shales,  Graphite  and    Anthracite 


'Hornblende  Andesita    ^Shales, Sandstones  &  Creywackas 

Section  near   Bull's  Graphite  Mines 

Showing  the  intrusion  cff  the  Graphite-bearing  beds 
with   Hornblende  Andesite 


///c/s/rB///7^  /^eporf  on  "Graphite    in    Queensland" 
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chusetts,  and  the  following  report  was  furnished : —  "We  are 
positive  that  it  would  make  a  very  good  facing,  and  could  be  used 
to  advantage  wherever  Grerman  "lead"  (plumbago)  is  used  in  the 
manufacture  of  foundry  facings.  It  is  true  that  it  would  probably  be 
impossible  to  ship  it  to  this  country  at  the  price  we  pay  you,  as  we 
can  buy  a  powdered  Grerman  lead  at  IJ  cents  in  New  York,  or  an 
Italian  lead,  which  cloeely  resembles  it,  at  about  16  dollars  per  ton. 
On  any  work  in  the  foundry  where  the  facing  is  used  wet — such  as 
dry  sand  or  cores — it  would  be  a  very  good  article  indeed,  and  in  any 
market  you  could  reach  we  think  it  would  pay  to  have  same  used." — 
(Min.  Resources  of  N.S.W.,  by  E.  F.  Pittman.) 

In  New  South  Wales  deposits  of  graphite  are  also  known  to  occur 
at  Grafton,  Mudgee,  Fairfield,  Hillgrove,  Tobin's  Creek,  Cowell  Creek, 
near  Port  Macquarie,  Dundee,  Tenterfield,  Pambula,  Cordeaux  River, 
Pliunbago  Creek  in  the  county  of  Drake,  and  at  the  head  of  the  Aber- 
crombie  River. 

NOTES    ON    SOME    BRITISH    AND    FOREIGN    GRAPHITES. 

With  the  occurrence  of  so  many  deposits  in  Queensland,  and  so 
many  possibilities  of  finding  a  higher  grade  graphite  than  that  already 
known,  some  information  concerning  foreign  deposits  might  prove 
useful.  There  are  some  discrepancies  and  apparent  inconsistencies  in 
the  data  given  below,  but  no  means  are  available  for  checking  the 
accuracy  of  the  varying  statements  made  in  the  works  consulted,  so 
the  information  can  be  taken  for  what  it  is  worth. 

Ceylon. — The  mines  of  Ceylon  are  the  largest  in  the  world,  and 
the  graphite  produced  is  of  such  high  quality  that  it  may  be  taken 
as  the  market  standard.  An  average  analysis  of  high-grade  Ceylon 
graphite  is  as  follows : — 

CEYLON  HIGH-GRADE  GRAPHITE. 

Volatile  matter         0  '310  per  cent. 

Carbon  98*284        ,, 

^xsn      ...        ...        ...        ...        ...        ...        •".      "  TtLtj        )) 

The  country  rock  is  granite,  gneiss,  &c.,  partly  decomposed, 
in  which  the  graphite,  in  the  form  of  coarsely  foliated  masses,  occurs 
in  true  fissure  veins. 

Italy. — The  mines  at  Pinerolo  district  of  Piedmont  produces  a 
graphite  containing  from  10  to  80  per  cent,  of  carbon.  The  raw 
material,  after  grinding,  contains,  on  an  average,  about  61  per  cent, 
of  pure  graphite.  , 

Bavaria. — At  the  Passau  mines  the  graphite  occurs  as  an  impreg- 
nation of  gneissic  rooks,  and  is  closely  associated  with  beds  of  lime- 
stone.    The  graphite  is  of  poor  quality,  the  best  undressed  material 
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containing  53*8  per  cent,  of  carbon,  the  inferior  31*72  per  cent.  The 
dressed  article  contains  89*2  per  cent,  of  carbon,  and  the  waste  material 
from  22*3  to  36*8  per  cent. 

Cumberland,  England. — ^The  old  Borrowdale  graphite  mines  have 
been  practically  idle  for  the  last  forty  years,  and  are  exhausted.  The 
graphite  is  in  the  form  of  nests  and  lumps,  and  occurs  in  veins  of  quartz 
and  calcite  which  traverse  greenstone  porphyry.  The  graphite  pro- 
duced from  these  mines  was  a  fine  flake  variety,  used  principally  in 
the  manufacture  of  lead  pencils. 

Buckingham,  Quebec. — In  these  Canadian  mines  the  graphite  is 

disseminated  in  gneiss,  &c.,  the  deposits  varying  in  thickness  from  a 

few  feet  to  25  feet.    The  proportion  of  graphite  to  rock  is  from  10  to 

50  per  cent.,  but  in  one  particular  bed,  20  feet  in  thickness,  the  average 

yield  is  20  per  cent,  of  graphite.    The  raw  graphite  has  the  following 

average  composition,  and  considerable  quantities  of  this  rock  has  been 
mined : — 

ANALYSES   OF   BUCKINGHAM   GRAPHITE. 

Hygroscopic  moisture  1740  per  cent. 

Soluble  in  HCl  19-4r>7 

Insoluble  66'408        ,, 

Carbon  22*385       ,, 

Ontaiuo. — Considerable  quantities  of  graphite  are  obtained  at  the 
mines  at  Renfrew,  but  it  is  stated  that  the  industry  is  only  carried'  on 
prolitably  when  the  percentage  of  graphite  in  the  gangue  is  more  than 
15  per  cent.  At  the  Black  Donald  Mine  the  total  amount  of  graphite 
in  the  product  is  about  65  per  cent.,  of  which  about  45  per  cent,  is 
amorphous,  the  remainder  being  the  flake  variety.  Some  portions  of 
the  deposit  yield  a  graphite  containing  as  much  as  80  per  cent,  of 
carbon,  whilst  low-grade  portions  contain  about  25  per  cent,  of  carbon. 
The  graphite  occurs  as  a  vein  in  crystalline  limestone,  and  is  associated 
with  seams  and  pockets  of  chlorite,  and  is  close  to  schistose  rocks. 

At  the  McConnell  Mine,  near  Perth,  Lanark  County,  the  product, 
which  is  in  a  flake  form,  contains  much  less  carbon  than  that  at  the 
Black  Donald  Mine.  The  country  rock  is  limestone,  and  the  graphite 
occurs  in  zones  or  veins  several  hundred  feet  long. 

Bohemia. — The  Schwarzbach-Kruman  deposits  are  lenticular  in 
shape,  and  are  associated  with  limestones.  The  graphite  is  much 
desired  for  pencils,  and  in  being  compact  and  without  foliation  is 
admirably  suited  for  this  purpose.  The  reflned  graphite  contains  from 
50  to  60  per  cent,  of  carbon. 

Stthia. — The  deposits  in  this  locality  are  associated  with  strata 
belonging  to  coal  measures.  The  graphite  produced  contains  from 
73 '8  to  88*5  per  cent,  of  carbon,  and  analyses  show  it  to  have  the 
following  average  composition : — 


ANATTSES   OP   STTRIAN   GRAPHITE. 

Alumina 

6*12  per  cent. 

Silica 
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Sections  at  Ihe  Mount  Bopple  Graphite  Mines 
Fig.  I 


S  I    Raur-fbot  Cmphila  Seam 
S  Z  ThrB«-foQi  Craphit«  Seam 

CrBphi'tic  Shales 
S  3Tvro-fboi  Craphi-te  S«*m 
S  4  One ^fbot-sixr inch  Graphite  Seam 

Cra|>hi1e  Shales 
S  5  Six-inch  Craphrle  Seam 

Graphitic  Shales 


Section  of  Shaft  at  Simpson's  Mine 

Showing  the  pos'rtion  of  the  Graphite    Seams 

(See  accompanying  table  for   analysis) 


Fi|.Z 


Section   across  the  South  Branch  of  Stewarts  Camp  Creek 
Showing    N?4   Graphite  Workings  at  Bull's  Mine 


///c^^f^0f/ng  ffeport  on'Graphite  in  Queensland' 


K 


15 

As  the  silica  is  the  principal  impurity,  the  graphite  is  very  refrac- 
tory, and  in  consequence  is  in  great  demand  for  the  manufacture  of 
crucibles. 

Irkutsk,  Sibbria. — At  the  Batugol  mines  the  graphite  is  of  very 
fine  quality,  and  much  used  in  pencil-making.  It  occurs  as  fibrous 
lumps  in  veins  traversing  granite  and  diorite,  and  is  closely  associated 
with  an  altered  limestone. 

TicoxDBROGA,  Nbw  York. — The  mines  at  this  locality  are  worked 
by  Dixon,  and  are  the  principal  source  of  supply  in  the  United  States. 
The  rock  as  mined  averages  ten  per  cent,  of  graphite,  but  deposits  are 
said  to  be  worked  which  yield  not  more  than  six  per  cent.  These 
deposits  are  stated  to  be  "  elliptical  chimneys  in  gneiss,  which  have 
been  filled  with  calcite  and  graphite." 

Austria. — The  Northern  Moravian  mines  produce  a  graphite  con- 
taining 53  per  cent,  of  carbon,  and  44  per  cent,  of  ash. 

South  Dakota. — The  graphite  found  at  Rockford,  in  this  State, 
contains  from  26  to  41  per  cent,  of  carbon,  which,  without  being 
accompanied  by  other  higher  grades,  is  considered  too  low  in  quality 
to  profitably  mine. 

Mexico. — Mexican  graphite  varies  from  40  to  50  per  cent,  in 
carbon  contents. 

Corona,  U.S.A. — "  Corona"  graphite  contains  57  per  cent,  of 
carbon  and  about  40  per  cent,  of  ash.  It  is  the  material  now  being 
used  by  the  Southern  Pacific  Railway  Company  for  paint,  fine  lubrica- 
tion, foundry  facings,  and  hot-box  grease. 

India. — Samples  have  been  submitted  to  the  Imperial  Institute 
from  the  Chatisgarh  district,  and  were  found  to  contain  respectively 
40-95,  37,  7991,  6967,  63*70,  and  54-73  per  cent,  of  fixed  carbon. 
The  sample  containing  79*91  per  cent,  of  carbon  was  not  considered 
sufficiently  pure  to  be  used  in  the  making  of  crucibles,  and  could  only 
be  utilised  for  stove-polishing  and  similar  purposes,  and  would  be  worth 
about  .£10  per  ton.  The  remaining  samples,  except  that  containing 
69*67  per  cent,  of  carbon,  were  said  to  be  of  very  little  value.  It  is 
further  stated  that  the  supply  of  graphite  having  less  than  85  per  cent, 
of  carbon  was  very  much  in  excess  of  the  demand,  and  that  in  con- 
sequence such  quality  could  only  command  a  low  price. 


ARTIFICIAL  GRAPHITE. 

Artificial  graphite  is  manufactured  by  tEe  International  Aoheson 
Graphitic  Company,  Niagara  Falls,  New  York,  U.S.A.  The  method  of 
its  manufacture  was  discovered  by  Mr.  Acheson  while  developing  some 
experiments  in  the  making  of  carborundum,  a  substance  having  a 
hardness  greater  than  emery,  and  now  used  extensively  as  an  abrasive. 
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The  silicon  which  is  combined  with  the  carbon  in  carborundum  is 
vaporised  at  a  very  high  temperature,  and  the  carbon,  in  the  form 
of  graphite,  remains  as  an  infusible  residue.  Additional  experiments 
showed  that  anthracite  coal  can  be  converted  into  graphite. 

In  conducting  the  operations  of  converting  anthracite  into 
graphite,  the  anthracite  is  heated  for  a  number  of  hours  in  an  electric 
furnace  with  an  expenditure  of  energy  equivalent  to  1,000-h.p.  "  The 
furnace  consists  of  a  long  narrow  trough  made  of  fire  brick, 
and  lined  with  some  suitable  refractory  material.  At  each  end  of 
the  trough  there  is  a  terminal,  built  of  large  carbon  rods  to  which  are 
connected  the  cables  conveying  the  current.  The  trough  is  filled  with 
anthracite  coal  in  which  is  bedded  carbon  rods  to  make  electrical  con- 
nection between  the  terminals.  The  temperature  is  raised  to  a  point 
where  the  carbon  is  first  converted  into  carbides  of  the  various  con- 
stituents of  the  ash,  which  in  anthracite  coal  is  very  evenly  distributed 
throughout  the  mass,  and  is  then  carried  still  higher  to  a  point  at 
which  the  carbides  are  decomposed,  the  principal  constituents  of  the 
original  ash,  silicon,  iron,  jind  aluminiuni  being  driven  ojff  as  vapours." 

'^  The  residue  removed  from  the  furnace  is  carbon  in  the  form  of 
graphite,  perfectly  free  from  any  trace  of  amorphous  carbon.  The 
purity  of  the  graphite  depends  on  the  temperature  to  which  it  has  been 
raised,  and  for  commercial  purposes  it  is  found  sufficient  to  keep  the 
ash  contents  below  ten  per  cent.  When  reduced  to  this  percentage  the 
ash  still  remaining  in  the  graphite  is  practically  as  inert  as  the  graphite 
itself.  When  removed  from  the  furnace  the  graphite  is  ground  up  and 
the  grades  suitable  for  various  purposes  separated." — (Pamp. — Acheson 
Co.) 

CONCENTRATING    AND    DRESSING    GRAPHITE. 

The  means  employed  in  dressing  the  graphite  for  market  comprise 
operations  in  crushing,  screening,  air  jigging,  and  sizing,  and  the 
operations  at  the  Black  Donald  and  McConnell  mines,  previously 
referred  to,  may  be  taken  as  examples. 

At  the  McConnell  Mine  the  operation  is  as  follows : — "  After  coarse 
crushing  and  drying,  the  ore  is  reduced  to  a  fine  size  and  screened 
several  times  to  remove  a  considerable  proportion  of  the  limestone 
gangue  as  dust.  A  cleaner  separation  of  the  intermixed  rock  is  effected 
by  concentrating  in  pneumatic  jigs,  and  the  concentrates  are  then 
ground  in  a  series  of  millstones.  The  polished  and  enriched  flake  dis- 
charged from  the  last  stone  undergoes  wet  huddling  in  small  vats, 
which  finish  the  work  of  concentration,  after  which  the  graphite  is 
again  dried,  preparatory  to  the  final  grading  in  revolving  screens  into 
two  or,  when  desired,  more  sizes,  the  coarsest  being  from  fifteen  to 
twenty  mesh  size.  On  account  of  the  low  content  of  carbon  in  the 
crude  ore,  this  elaborate  scheme  of  concentration  has  been  adopted  in 
order  that  the  saving  should  be  as  high  as  possible.    The  flake  product 
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is  of  high  grade  suitable  for  crucible  stock.  The  capacity  of  the 
McConnell  refinery  is  from  15  to  20  tons  of  ore  per  day." — ("Min. 
Industry,"  1902.) 

The  Black  Donald  refinery  has  a  capacity  of  15  tons  per  day,  and 
uses  a  wet  process  of  concentration  witJi  lai^  buddies.  "All  of  tiie 
material  but  the  tails  is  dried  either  in  an  electric-heated  or  ordinary 
fire-heated  revolving  cylinder,  sized,  and  then  ground  between  mill- 
stones, which  pidverise  the  gangue  and  amorphous  graphite  and  merely 
polish  the  flake.  After  grinding,  the  product  is  passed  through  a 
series  of  revolving  screens  of  gradually  decreasing  mesh,  by  which 
four  sizes  of  flake  are  separated  out,  then  a  mixed  flake  and  amorphous 
grade,  and  finally  four  or  more  sizes  of  amorphous  graphite.  The  first 
flake  is  the  coarsest  and  cleanest  product,  running  about  ten-mesh  size 
and  96  per  cent.  C. ;  the  remaining  grades  of  flake  decrease  in  size,  but 
all  are  over  90  per  cent.  pure.  The  amorphous  grades  are  in  powder 
form  and  carry  from  54  to  62  per  cent.  C.  The  limestone  remaining 
with  the  graphite  after  huddling  pulverises  more  readily  than  the 
graphite,  and  in  the  screening  separates  out  from  the  graphite  as  dust." 

''  This  mine  is  exceptional,  both  as  regards  uniformity  and  quality 
of  the  graphite,  and  size  of  the  deposit.  Since  the  erection  of  the 
refinery  pra<jtically  all  the  ore  may  be  converted  into  valuable  pro- 
ducts, chief  of  which  are  the  grades  of  flake  for  use  in  the  manufacture 
of  crucibles." — (Mineral  Products,  1902.) 

In  the  "Mineral  Resources"  for  1902,  p.  976,  it  is  stated  that 
"  there  are  two  methods  of  concentrating  graphite  from  its  ore,  the  wet 
and  the  dry.  No  mill  has  adopted  the  dry  or  air  method  in  its  entirety, 
on  account  of  the  gravities  of  the  component  parts  of  the  ore  being  so 
close  to  one  another.  Several  pneumatic  processes  have  lately  proved 
a  partial  success,  but  they  have  been  of  limited  application  on  account 
of  the  inability  to  remove  the  small  scales  of  mica  which  occur  in  some 
of  the  deposits.  The  wet  or  water  method  of  concentration  has  been 
developed  to  a  marked  degree  of  efficiency,  and  is  the  one  now  used 
by  the  operative  companies  (sic).  The  general  method  of  procedure  is 
to  crush  the  ore,  stamp  it  wet,  separate  coarsely  by  stationary  buddies, 
the  concentrates  being  dried  and  further  treated  with  buhrstones  and 
screens." 

At  the  Buckingham  mines  the  mill  has  a  capacity  of  20  tons  per 
day,  treats  25  per  cent,  ore,  and  gives  daily  about  three  tons  of  a 
finished  product,  which  contain  60  per  cent,  of  graphite.  The  ore,  after 
crushing  and  drying,  is  treated  on  a  Bruniell  separator,  a  machine 
designed  to  clean  the  graphite  by  fioating  it  on  the  surface  of  water. 

A  process  of  treating  the  graphite  consists  in  grinding  the  ore, 
and  then  passing  it  through  sieves  having  from  120  to  150  meshes  to 
the  inch,  afterwards  adding  steatite  and  aliun.  The  average  com- 
position of  this  mixture  would  be  eighty  parts  of  graphite,  fourteen 
parts  of  steatite,  and  six  parts  of  alum,  but  this  is  subject  to  variation 
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substances  with  it  afterwards.  Raw  gn4>hite  oannot,  ai  a  rule,  be  used 
for  this  purpose  on  account  of  the  impurities  it  contains,  although  in 
the  case  of  the  Styria  graphite  referred  to,  the  composition  of  the  raw 
article  shows  that  none  of  the  silica  and  alumina  would  require  to  be 
removed  as  impurities,  and  that  it  would  only  be  necessary  to  add 
sufficient  clay  and  silica  to  make  up  the  proportion  required  of  those 
ingredients  in  the  manufacture  of  crucibles. 

"The  material  for  making  crucibles  is  sieved  through  screens 
containing  from  40  to  100  meshes  to  the  inch.  The  clay  should  be 
refractory,  and  the  sand  is  passed  through  a  forty-mesh  screen.  The 
clay  is  made  into  a  thin  j^aste  with  water,  and  sand  and  graphite  are 
ntixed  in,  and  the  dough  is  then  passed  several  times  through  a  pug- 
mill,  after  which  it  is  tempered  for  several  weeks  in  a  damp  place. 
Weighed  lumps  of  the  tempered  dough  are  then  kneaded  and  moidded 
on  a  wheel,  which  is  considered  to  be  better  than  simple  pressing,  as 
the  graphite  flakes  are  arranged  tangentially  and  bind  the  mass  better. 
The  crucibles  are  placed  in  plaster  moulds  and  left  for  three  hours,  dur- 
ing which  time  the  plaster  absorbs  part  of  the  moisture ;  they  are  then 
dried  for  a  week  at  a  temperature  of  70°  to  80*^  Fahr.,  and  burned  in 
a  common  pottery  kiln,  which  is  first  fired  with  anthracite  coal  and 
afterwards  with  long-flaming  wood.  The  burning  takes  a  week,  the 
temperature  reaching  about  1,350°  C." — ("  Min.  Industry,"  Vol.  2 
(1893),  p.  341.) 

Stove  polish,  foundry  facings,  and  electrotyping  requires  a  low- 
grade  graphite,  and  the  amorphous  variety  is  principally  used  for  such 
purposes.  In  Canada  the  graphite  used  for  foundry  facings  is  only 
considered  good  when  it  contains  50  per  cent,  of  carbon. 

Pencils  are  made  from  "flakeless"  graphite,  but  for  this  purpose 
the  material  must  be  very  fine  in  grain  and  of  the  purest  quality.  The 
Batugol  mines  at  Irkutsk,  in  Siberia,  are  said  to  produce  a  very  fine 
quality  of  graphite  for  lead  pencils. 

Its  use  as  moulds  in  metal-casting  is  also  recommended  as  a  sub- 
stitute for  iron,  and  is  supposed  to  have  some  property  which  makes  it 
specially  suitable  for  this  work.  As  a  substitute  for  white  and  red 
lead  it  is  stated  to  give  great  satisfaction,  and  in  using  it  as  a  cement 
for  pipe  joints  the  iron  is  said  to  remain  clean,  even  though  the  faces 
are  exposed  for  a  considerable  time  to  the  action  of  steam. 

Graphite  is  very  extensively  employed  in  the  composition  of 
paints,  some  manufacturers  using  a  low-grade  article,  while  others 
consider  that  a  high-grade  graphite  is  more  suitable.  The  paints  on 
the  market  made  from  various  natural  graphites  contain  50  per  cent, 
or  less  of  graphite,  the  other  portion  being  made  up  of  silica,  oil,  (fee. 
It  seems,  however,  that  the  manufacturer  requires  a  graphite  of  good 
quality  to  operate  upon,  and  would  not  think  of  using  a  natural 
graphite  unless  it  contained  considerably  more  than  50  per  cent,  of 
carbon. 
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The  oonsumption  of  graphite  for  the  various  uses  to  which  it  is 
applied  is  tabulated  below,  from  which  it  is  seen  that  crucibles  absorb 
more  than  half  the  whole  of  the  production : — r 

Crucibles 

Stovepolish        

Foundry  facings 

iramts       ...        ...        ...        ... 

Other  uses  


GRAPHITE    PRODUCTION    AND    VALUES. 

In  Australia  the  imports  and  production  of  graphite  (which  is  also 
classed  under  plumbago  and  black  lead)  are  not  definitely  known,  but 
the  following  returns  are  furnished  from  all  the  statistical  references 
available : — 

Victoria. — Imported  555  tons  during  the  four  years,  1899  to  1902 
(value  £5,543,  or  about  £10  per  ton). 

New  South  Wales. — Imports  (no  returns).  Produced  in  1894 
16  tons,  valued  at  £68;  and  in  1896,  80  tons,  valued  at  £160. 

Queensland. — Imported  113  tons  during  the  six  years,  1899  to 
1904,  value  £3,154  (or  about  £26  lOs.  per  ton). 

South  Australia. — Imported  19  tons  during  the  year  1903,  value 
£294  (or  about  £15  9s.  per  ton). 

Tasmania. — Imported  8  tons*  during  the  two  years,  1901  and 
1903,  value  £212  (or  about  £26  lOs.  per  ton). 

Western  Australia. — The  value  of  the  imports  during  1901  waa 
£46. 

The  United  States  consumes  almost  all  the  natural  graphite  pro- 
duced in  that  country,  and  with  England  absorbs  about  80  per  cent, 
of  the  whole  of  the  higher  grades  produced  in  all  parts  of  the  world. 

The  production  of  graphite  in  the  United  States,  during  the  year 
1902,  amounted  to  (a)  2,000  tons  of  refined  graphite,  valued  at  £20 
per  ton;  (h)  nearly  4,700  tons  of  amorphous  graphite,  valued  at 
£2  15s.  per  ton;  and  (c)  over  1,000  tons  of  artificial  graphite,  valued 
at  £22  10s.  per  ton. 

From  this  an  opinion  may  be  formed  of  the  value  of  Queensland 
graphite  as  an  artio}e  of  export.  At  all  the  localities  in  Queensland 
where  graphite  exists  in  quantity,  only  the  amorphous  variety  has  been 
found,  and  this  could  not  be  expected  to  realise  more  than  the  prices 
quoted  for  the  same  variety  in  the  United  States.  In  England  the 
same  prices  prevail. 

As  an  article  of  trade  within  the  Commonwealth  however,  it  has 
decidedly  an  advantage  over  the  imported  graphite  of  the  same  class, 
and  the  demand  for  it  in  connection  with  foundry  work  will  certainly 
increase  when  once  those  who  are  using  the  imported  article  can  be 
persuaded  to  give  the  Queensland  product  a  trial. 

•  Estimated. 


By  Authority :  Grorok  Arthur  Vauohan,  Government  Printer,  William  street,  Brisbane. 
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THE  GENTRAL  QUEENSLAND  (DAWSON  -  HAGKENZIE) 

GOAL  MEASURES. 

THEIR  CONTINUATION  TOWARDS  THE  MACKAY  AND  NEBO 

DISTRICTS. 


I.— INTRODUCTION. 

The  field  work  for  this  report  occupied  the  months  of  May, 
June,  and  July  of  last  year.  It  took  the  form  of  a  rapid  geological 
reconnaisance  of  the  country  drained  by  the  Isaacs  River  and  Funnel 
Creek  and  their  tributaries,  its  object  being  to  trace  the  continxiation 
of  the  coal  measures,  at  present  being  prospected  along  the  Central 
District  railway  line,  northwards,  towards  those  known  to  exist  in  tiie 
Nebo  and  Mackay  districts,  and  to  map  the  relations  between  the  two. 

The  coal  beds  of  the  Nebo  district  had  been  previously  referred 
to  in  geological  reports  both  by  R.  L.  Jack*  and  A.  Gibb  Maitlandf, 
and  their  identity  with  those  along  the  Central  line  inferred  on 
palaeontological  grounds,  but  the  intervening  country  had  never  been 
examined  by  an  officer  of  the  Siurvey,  and  the  mapping  of  the  beds 
on  the  Colony  Geological  Map  was  only  a  guess  at  the  relation  between 
the  two  districts. 

The  general  geological  features  of  the  Permo-Carboniferous  coal 
measures  of  the  Central  District  had  not  been  in  any  way  elucidated 
until  the  district  along  the  Central  line  was  mapped  and  described  by 
Mr.  Dunstan  in  1901.  Mr.  Dunstan's  examination  extended  in  a  nortii 
and  south  direction  along  the  eastern  boundary  of  the  coal  measures 
irom  a  point  on  the  Dawson  River  some  80  miles  south  of  the  line 
northwards  across  the  line,  and  for  another  60  miles  up  the  Mackenzie 
River  to  near  its  junction  with  the  Isaacs. 

In  a  westerly  direction  the  beds  were  mapped  along  the  Central 
Railway  for  a  distance  of  about  80  miles  from  their  eastermost 
•outcrops. 

The  results  of  this  survey  were  published  in  a  report  entitled 
^*The  Geology  of  the  Dawson  River,  with  special  reference  to  the 
occurrence  of  Anthracite  Coal,"  published  as  No.  155  of  the  Geological 
Survey  Publications.  The  map  accompanying  the  report  shows  the 
extent  of  the  area  examined  and  the  general  disposition  of  the  beds. 

*  Geological  Features  of  the  Mackay  District.  R.  L.  Jack.  Brisb. :  By  Auth., 
1887.    (G.S.Q.,  P.  No.  39.) 

t  Geological  Observations  at  the  heads  of  the  Isaacs,  Suttor,  and  Bowen  Rivers. 
A.G.M.     Brisb. :  By  Auth.,  1889.    (G.S.Q.,  P.  No.  54.) 
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• 
In  his  report  on  the  Mackay  district  Mr.  Jack  made  the  first 

reference  to  the  discovery  of  coal  of  a  semi-anthracitic  character  in 
Queensland,  and  published  an  analysis  showing  its  percentage  composi- 
tion. The  analysis  is  given  later  on  in  this  report.  The  coal  came 
from  Walker's  Creek,  about  60  miles  south-west  of  the  port  of 
Mackay,  and  about  10  miles  due  west  of  Nebo.  The  work  done  by 
the  writer  shows  that  the  beds  containing  this  coal  are  a  continuation 
of  those  in  which  high-steaming  coals  were  subsequently  found  on  the 
Dawson,  and  traced  by  Mr.  Dunstan  to  the  junction  of  the  Isaacs  and 
Mackenzie  River,  and  consequently  shows  that  the  coal  resources  of 
Central  Queensland  are  continuous  for  many  miles  north  of  the 
Mackenzie  River.  It  has  also  served  to  define  the  eastern  boundaries 
of  the  coal  measures,  with  some  attempt  at  accuracy,  for  some  distance 
further  north  than  formerly,  besides  throwing  additional  light  on  the 
general  disposition  of  the  beds. 

Since  1901,  when  the  first  coal  seam  was  discovered  in  the 
Dawson-Mackenzie  Valley,  about  40  miles  south  of  the  Central  line, 
prospecting  for  coal  has  been  carried  on  by  several  companies,  with 
the  object  of  locating  seams  along  the  railway  line.  This  has 
resulted  in  the  finding  of  coal  at  several  places  in  close  proximity  to 
the  line,  notably  at  Wallaroo,  about  78  miles  west  of  Rockhampton, 
and  also  near  Black  water,  108  miles  from  Rockhampton.  The  high 
steaming  qualities  of  these  coals,  as  shown  by  several  tests  made  by 
the  engineers  of  H.M.  warships,  hafi  led  to  the  hope  that  in  the  near 
future  Central  Queensland  will  become  a  large  exporter  of  steam  coal. 

The  fact  that  coals  of  high  steaming  character  have  been  found 
at  such  widely  separated  points  (Walker  Creek  being  some  220  miles 
from  the  coal  beds  on  the  Dawson),  and  that  the  beds  are  continuous 
between  the  two  places,  gives  a  promising  forecast  for  the  great 
resources  of  this  portion  of  Queensland  in  high-class  steaming  coal. 

The  accompanying  map  shows,  in  as  much  detail  as  the  time 
occupied  in  the  journey  would  allow,  the  continuation  of  the  lower 
beds  of  the  coal  measures.  These  outcrop  along  the  eastern  margin 
of  the  field  and  were  traced  from  near  the  junction  of  the 
Isaacs  and  Mackenzie  Rivers  to  the  head  waters  of  Cooper  Creek, 
near  Mount  Britten  Goldfield,  a  distance-  of  about  120  miles.  The 
naapping  was  greatly  facilitated,  and  rendered  more  accurate,  by  the 
use  of  an  advance  copy  of  a  sheet  of  the  four  miles  maps  of  unsettled 
districts,  at  present  being  issued  by  the  Lands  Department,  which 
was  then  being  prepared  for  issue,  and  was  kindly  supplied  by  the 
department.  A  few  additions  to  the  topographical  detail  have  been 
made  wherever  they  were  observed,  especially  in  the  matter  of  roads 
which  have  sprung  into  existence  since  the  survey  of  the  country.  A 
few  corrections  have  also  been  made  in  place  names  where  they  have 
recently  been  changed. 


II.— GENERAL  GEOLOGY  OF  THE  COAL  MEASURES  OF 

CENTRAL  QUEENSLAND. 

The  coal-bearing  beds  at  tbe  head  of  the  Isaacs,  and  those 
examined  by  Mr.  Dunstan  along  the  Central  Railway  line,  are  shown 
by  the  assemblage  of  fossils  found  in  them  to  be  both  of  Permo- 
Carboniferous  age,  and  thus  of  the  same  age  as  the  coal  measures  of 
Newcastle,  Bulli,  and  Lithgow,  in  New  South  Wales.  They  are  thus 
older  than  the  coal  measures  hitherto  worked  in  Queensland  at  Ipswich 
and  Burrum,  which  belong  to  the  Trias-Jura  system.  They  are, 
however,  of  the  same  age  as  the  coal  beds  of  the  Bowen  River,  lying 
still  further  to  the  north.  These  latter  beds  were  tested  by  Government 
bores  as  long  ago  as  1879,  and  shown  to  contain  several  valuable 
seams  of  coal.  They  were  reported  on  in  the  same  year  by  R.  L. 
Jack*,  late  Government  Geologist;  and  from  them  the  whole  of  the 
coal  beds  of  Central  Queensland,  from  the  Bowen  River  on  the  north 
to  the  heads  of  the  Dawson  on  the  south,  and  for  a  width  of  about 
120  miles  in  an  east  and  west  direction,  have  long  been  known  as  the 
Bowen  River  beds.  They  are  shown  on  the  Colony  Geological  Map 
xmderlying  an  area  of  about  37,000  square  miles,  occupying  the 
greater  portion  of  the  valleys  of  the  Dawson,  Mackenzie,  and  Isaacs 
Rivers.  Their  eastern  margin  has  been  roughly  mapped  in  by  Mr. 
Dtmstan  and  the  author  along  the  western  flanks  of  the  ranges  which 
hedge  in  the  valleys  of  these  rivers  from  the  lower  coastal  country. 
Their  western  and  southern  boundaries,  however,  have  only  been 
roughly  guessed  at.  Along  their  eastern  margin  they  are  imderlain 
by  considerably  altered  quartzites,  slates,  and  schists,  which  have 
proved  fossiliferous  in  a  few  areas  close  to  the  Central  line,  and  which 
have  there  been  referred  to  the  Gympie  formation.  North  of  the 
Isaacs-Mackenzie  junction  similar  altered  sedimentary  rocks  are  found 
to  the  east  of  the  coal  measures,  but  so  far  they  have  not  proved 
fossiliferous.  Their  highly-developed  cleavages  and  frequent  intru- 
sions of  igneous  rocks  stand  out  in  marked  contrast  to  the  compara- 
tively unaltered  character  of  the  beds  in  which  the  coal  measures  lie. 
As  the  Nebo  district  is  approached  the  intrusive  plutonic  rocks  become 
more  prevalent,  till  they  culminate  in  the  Eungella  Ranges,  at  the 
back  of  Mackay,  as  a  belt  of  granite  and  diorite  some  20  miles  in 

width. 

Mr.  Dunstan,  in  his  report,  divided  the  Bowen  River  beds  in  the 

Central    district   into   an   Upper    and   a   Lower  Formation,  with  an 

unconformity   between  the   two.     The   Lower.  Formation  he   divides 

into  four  series,  all  conformable  with  each  other,  but  distinguished  by 

palaeontological  features  from  each  other.     Tliey  are  as  follow: — 

1.  Upper  Freshwater  Series,  with  glossopteris  and  other  plant 

remains. 

2.  Upper  Marine  Series,  with  marine  fossils. 

3.  Lower  Freshwater  Series,  with  glossopteris. 

4.  Lower  Marine  Series,  with  marine  fossils. 

♦  On  the  Bowen  River  CJoal  Fields.   R.L.  J.  Brisb. :  By  Auth.,  1879.  (G.  S.Q.,  P.  No.  4.) 
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The  Lower  Marine  Series  thus  forms  the  lowest  division  of  the 
Lower  Bowen  Formation,  as  developed  in  the  Central  District.  In  the 
Bowen  River  district,  where  the  Permo-Carboniferous  coal  measures 
were  first  examined  in  detail,  Mr.  Jack  divided  the  Bowen  River  beds 
into  a  Lower,  Middle,  and  Upper  Formation,  as  follow : — 

1.  Upper  Formation  (Freshwater  coal-bearing  eeries). 

2.  Middle  Formation  (Marine  beds,  with  productive  crinoid,  &o.) 

3.  Lower    Formation   (conglomerates,    volcanic    agglomerates, 

unfossiliferous    sandstones,    with    interbedded    porphyries 
and  basalts. 

The  Lower  Marine  Series  of  Mr.  Dunstan  was  ti-aced  by  the  writer 
from  the  northernmost  point  of  Mr.  Dunstan's  map  as  far  as  the 
Yatton  Goldfield,  and  was  found  again  over  a  length  of  some  10  miles 
near  Moimt  Britten  and  Eungella.  It  was  traced  by  Maitland  from  here 
to  R.  L.  Jack's  Middle  or  Marine  Formation  on  the  Bowen  River.*  The 
Lower  Freshwater  series  of  the  Central  district  was  found  overlying 
the  marine  beds  along  the  Isaacs  Valley  to  near  its  source,  and  is  no 
doubt  continuous  with  Jack's  Upper  or  Freshwater  Formation.  The 
new  classification  proposed  by  Mr.  Dunstan  accordingly  places  Mr. 
Jack's  Middle  Formation  (Marine)  on  the  same  horizon  as  the  Lower 
Marine  series  of  the  Central  District,  and  his  Upper  or  Freshwater 
Formation  on  the  same  horizon  as  the  Lower  Freshwater  series, 
including  them  both  in  the  Lower  Formation,  and  extending  that 
formation  up  to  include  conformably  overlying  Marine  and  Freshwater 
series  above.  Succeeding  this  Lower  Formation  of  alternating  Marine 
and  freshwater  series  unconformably,  are  the  beds  of  the  Upper 
Formation,  which  have  as  yet  been  found  only  over  small  areas  in 
the  Clermont  coal  fields  and  at  Tolmie's,  on  the  Central  line. 

The  beds  of  the  Lower  Bowen  Formation  over  the  greater  portion 
of  the  Dawson-Mackenzie  Valley  are  overlain  by  newer  Lower  Cre- 
taceous and  recent  foniiations.  The  lowest  beds  of  the  formation — 
the  Lower  Marine  series — come  to  the  surface  along  the  eastern  border 
of  the  Dawson-Mackenzie  Valley  as  an  outcrop  of  sandstones  and 
limestones,  some  four  miles  in  width,  running  in  a  north  and  south 
direction  along  the  western  flanks  of  the  range,  which  hems  in  the 
eastern  side  of  the  valley.  This  outcrop  was  traced  by  Mr.  Dunstan 
from  a  point  about  40  miles  south  of  the  Central  line  northward  to 
the  Isaacs-Mackenzie  Junction.  The  breadth  of  the  outcrop  diminishes 
here  to  about  one  and  a-half  miles.  Further  west  the  Lower  Marine 
series  is  overlain  by  the  coal-bearing  beds  of  the  Lower  Freshwater 
series,  which  are  assumed  to  underlie  the  greater  portion  of  the 
Dawson-Mackenzie  Valley,  where  not  overlain  by  the  horizontal  sand- 
stones and  conglomerate  of  Upper  Cretaceous  age,  which  form  extensive 
tablelands  on  the  higher  ground  between  the  main  streams. 

*  See  map  accompanying  Annual  Report  of  Geological  Survey  for  1880.    (G.S.Q., 

P.  No.  68.) 


III.— THE  BOWEN  RIVER  BEDS  BETWEEN  THE  ISAACS- 
MACKENZIE  JUNCTION  AND  THE  NEBO  DISTRICT. 

The  tracing  northward  of  the  eastern  boundary  of  the  coal 
measures  was  began  by  ascending  the  coast  range  from  the  head 
waters  of  the  Styx  River.  The  tributary  creeks  of  the  Styx,  under  the 
range,  show  in  their  banks  beds  of  hard  blue  slate,  which  lie  with 
gently  imdulating  inclinations,  and  show  marked  vertical  cleavages, 
the  latter  striking  generally  north  and  south.  Overlying  them  on  the 
higher  ground  between  the  creek  beds,  and  up  the  eastern  face  of  the 
range,  are  coarser  schists  and  quartzites,  the  former  showing  the  same 
north  and  south  striking  vertical  cleavages,  and  giving  the  impression, 
on  merely  surface  outcrops,  that  vertically  dipping  beds  are  being 
passed  over.  These  altered  sedimentaiy  rocks  are  mapped  on  the 
Geological  Colony  Map  as  belonging  to  the  Gympie  Formation,  having 
afforded  a  few  marine  fossils  of  probably  that  age  from  the  neighbour- 
hood of  Mount  Brunswick  and  Granite  Creek  in  this  district. 

As  the  range  is  ascended  granite  and  porphyry  is  met  with,  and 
passed  over  till  the  level  ground  bordering  the  river  on  the  other  side 
is  reached.  Here  blue  shales  containing  Glossopteris,  and  evidently 
belonging  to  the  Lower  Freshwater  series  of  the  coal  measures,  are 
met  with  along  Bottle  Creek,  just  above  its  junction  with  the 
Mackenzie,  and  below  the  junction  of  the  latter  with  the  Isaacs.  The 
massive  crystalline  rocks  forming  the  main  massif  of  the  range  extend 
as  a  spur  from  the  main  range  for  about  a  mile  further  south.  This 
spur  heads  off  the  waters  of  Apis  Creek,  and  against  it  the  Mackenzie 
River  is  deflected  in  its  course  from  a  north-easterly  to  an  almost 
southerly  direction.  From  this  point  northward  the  plutonic  rocks 
apparently  form  the  backbone  of  the  coastal  ranges,  which  bound  the 
eastern  limits  of  the  valley  of  the  Isaacs  River,  extending  as  a  narrow 
belt  to  near  the  head  of  the  Connors  River,  where  they  spread  out 
over  a  width  of  about  20  miles  in  the  high  ranges  to  the  east  and 
north  of  Nebo  and  Mount  Britten. 

Flanking  the  plutonic  crystalline  rocks  on  the  western  side  of  the 
range  near  the  Isaacs-Mackenzie  junction  indurated  conglomerates, 
with  int^rbedded  rhyolites  and  tuffs,  are  found  along  the  bed  of  Clive 
Creek.  Four  miles  further  north  on  Bora  Creek  are  gneisses  and 
schists  with  the  same  north  and  south  strike  and  steep  westerly  dip. 
Lying  uncomformably  on  these  altered  rocks  and  dipping  at  angles  of 
up  to  30  degrees  away  from  them,  the  fossiliferous  limestones  and 
sandstones  of  the  Lower  Marine  series  are  exposed  in  the  creek  bed 
under  Moimt  Bora.  The  limestones  are  white  and  crystalline,  and 
are  made  up  almost  entirely  of  shells  of  productus,  spirifer,  and 
crinoid  stems.  The  sandstones  are  soft  and  weather  easily,  affording 
few  exposures  even  in  the  banks  of  the  creeks.  The  road  from  Clive 
station,  on  Clive  Creek,  follows  the  left  bank  of  the  Isaacs  River  along 
a  wide  alluvial  terrace  bounded  on  the  north-east  by  thick  brigalow 
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scrub.  Near  the  head  of  Yatton  Creek,  about  two  miles  south  of  the 
old  goldfield,  the  limestones  of  the  lower  mariue  series  were  again  met 
with. 

They  form  here  a  series  of  low  scrubby  hills,  the  varied  character 
of  the  vegetation  on  the  limestones  standing  out  in  marked  contrast 
to  that  bf  the  open  forest  timber  of  box  and  iroiibark  found  on  the 
less  fertile  ridges  of  igneous  and  metamorphic  rocks  lying  to  the  north, 
and  east.  They  contain  here  the  same  abundant  marine^  shells  and 
crinoid  stems  as  are  found  further  south.  The  older  rocks  of  the 
goldiield  and  along  the  heads  of  Lotus  Creek  consist  mainly  of  diorites 
and  porphyries,  with  some  outcrops  of  slate  and  gneiss.  About  three 
miles  west  of  these  hills,  on  the  Yatton  to  Croydon  road,  ferruginous 
shales  and  sandstone,  showing  fern  impressions  and  apparently  of  the 
Lower  Freshw^ater  beds,  were  met  with  two  miles  south  of  Yatton 
station.  Thin  even-bedded  shales  and  sandstones  with  gentle  westerly 
dips  are  found  overlying  crumpled  and  twisted  slates,  showing 
marked  cleavages  perpendicular  to  the  bedding.  The  latter  are 
evidently  of  much  older  date  than  the  former,  which  were  laid  down 
on  them  since  their  cleavage  was  imposed  upon  them.  Otherwise 
there  is  little  to  show  that  the  one  series  is  not  conformable  with  the 
other. 

Similar  shales  and  sandstones  are  found  18  miles  further  north, 
near  Lotus  Creek  station,  where  they  again  overlie  quart zites  and 
greywackes  of  the  older  beds. 

From  Lotus  Creek  northward  the  junction  of  the  Bo  wen  River 
beds  with  the  older  underlying  rocks  was  nowhere  observed,  the  exten- 
sion of  the  coal  measures  being  obscured  for  60  miles  further  north, 
first  by  the  alluvium  of  the  Connors  River  and  Funnel  Creek  and  a 
wide  area  of  Upper  Cretaceous  sandstone  lying  between  Funnel  Creek 
and  the  Isaacs  River,  and  further  north  by  a  large  area  of  basalt 
country  forming  the  open  rolling  country  of  Oxford  Downs  and  Fort 
Cooper  stations.  The  marine  sandstones  of  the  Lower  Marine  beds 
were  again  picked  up  on  the  road  from  Nebo  to  Mount  Britten  Grold- 
field,  where  they  are  again  found  with  the  same  regular  north-north- 
westerly strike  and  south-westerly  dip,  on  the  western  side  of  the 
Eungella  and  Mount  Britten  range.  They  show  here  abundant 
spirifer,  productus,  and  other  marine  fossils  of  Lpwer  Bowen  type. 

Soft  sandstone  and  clay  shales  showing  frequent  impressions  of 
Glosfiojfteris  and  SpheiiopteriH  (?)  were  found  along  the  Isaacs  River 
above  Leichhardt  Downs  and  along  its  tributaries — Phillips  Creek, 


*  Mr.  Jack  (in  his  ** Geology  of  Queensland  and  New  Guinea,"  p.  95)  has  recorded 
the  following  fossils  from  these  beds,  which  he  accordingly  refers  to  the  Gympie 
Formation.  The  fossils  are,  however,  common  to  the  Marine  Formation  of  the  Bowen 
River  Beds,  as  he  shows  on  page  160  of  the  same  work,  and  I  have  no  doubt  from  the 
stratigrraphical  relation  of  the  Yatton  beds  that  they  belong  to  that  Formation.  The 
fossils  2ixe^Spirifera  lata,  McCoy ;  Sfiirifera  StokeHi ;  Martinia  Darwinii ;  Froduetus 
mbquadratu9 ;  Productus,  sp.  ind. ;  Avieulopecten  limceformia  :  and  Eurpdesma, 
sp.  ind. 
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North  Creek,  and  Cherwell  Creek.  These  beds  no  doubt  belong  to 
the  Lower  Freshwater  coal-bearing  horizon.  They  lie  in  gentle 
undulations,  and  afford  few  exposures  except  along  the  upper  courses 
of  the  creeks.  They  have  been  denuded  down  to  a  peneplain,  showing 
only  slight  elevations  above  the  genei;al  base  level  of  the  river,  their 
weathering  affording  grassy  plains  and  dense  brigalow  scrubs  over 
wide  areas  on  each  side  of  the  river.  Between  the  river  and  Funnel 
Creek  is  a  stretch  of  sandy  country  drained  by  Devlin  or  Rockwood 
Creek,  some  25  miles  wide,  and  stretching  40  miles  N.N.W.  from  its 
junction  with  the  Isaacs.  The  few  outcrops  afforded  by  this  country 
show  horizontal  siliceous  sandstones,  which,  in  lithological  character 
and  general  horizontality  of  bedding,  show  such  great  resemblance  to 
the  desert  sandstones  of  Upper  Cretaceous  age,  found  generally  over 
Queensland  that  they  have  been  mapped  as  belonging  to  that 
formation. 

Several  small  outliers  of  the  same  formation  occur  to  the  east  of 
Funnel  Creek,  while  rocks  of  appai*ently  the  same  age  overlie  the 
lower  Pemio-Carboniferous  rocks  over  a  wide  area  to  the  north-west, 
in  the  higher  ground  at  the  sources  of  the  Isaacs  River  and  Cherwell 
Creek. 

Sandstones  and  shales  containing  fern  impressions  of  Permo- 
Carboniferous  facies  and  showing  several  outcrops  of  coal  cover  a  large 
area  along  Harvybrandt,  Carborough,  Walker,  Kemmis,  and  Bee 
Creeks,  all  of  which  drain  east  and  south  into  Cooper  and  Funnel 
Creeks.  Aroimd  Nebo  itself  they  are  overlain  along  Cooper  and 
Nebo  Creek  by  a  sheet  of  basalt  some  70  square  miles  in  area,  forming 
a  wide  extent  of  open  downs  country  covered  with  a  rich  black  soil. 

Evidences  of  former  volcanic  action  in  this  district  are  also  given 
by  the  cappings  of  trachyte  found  overlying  the  heights  of  the  ranges 
near  Mount  Britten  and  at  scattered  points  further  south  on  Mount 
Donaldson,  Moimt  Landsborough,  and  the  Peak. 

A  description  of  the  points  at  which  coal  has  been  reported  will 
be  reserved  till  the  general  geology  of  the  country  about  Mackay, 
Nebo,  and  Mount  Britton  has  been  discussed. 

IV.— GENERAL  GEOLOGY  OF  THE  MACKAY  AND  NEBO 

DISTRICTS. 

The  road  from  Mackay  to  the  Nebo  district  passes  over  low-lying, 
undulating  country,  till  it  reaches  the  foot  of  the  range  which  divides 
the  coafital  plains  from  the  elevated  tablelands  drained  by  the  head- 
waters of  the  Isaacs  and  Bowen  Rivers.  The  low-lying  country  is 
underlain  for  the  most  part  by  more  or  less  horizontally  disposed  beds 
of  sandstone  and  shale,  with  here  and  there  outcrops  of  coal  and  coaly 
sftrata.  These  coal-bearing  sedimentary  rocks  have  been  traced  along 
the  coast,  skirting  the  foot  of  the  range,  for  about  50  miles  to  the 
north  and  south  of  Mackay,  and  with  an  average  breadth  of  about  15 
miles  from  the  coast.     On  the  west  they  are  flanked  by  the  belt  of 
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•eruptive  rocks  which  constitute  the  main  mass  of  the  range,  and  fomi 
^  strip  of  rough  mountainous  country  some  20  miles  in  width.  This 
belt  of  eruptive  rocks  separates  the  coal  measures  of  the  coast  from 
those  at  the  heads  of  the  Bowen  and  Isaac  Rivers.  The  coastal  beds 
were  early  referred  by  Mr.  Jack  to  his  Lower  Bowen  Formation,  on 
account  of  their  lithological  resemblance  to  them.* 

In  1889  they  were  examined  and  mapped  in  some  detail  for  about 
30  miles  north  and  south  of  Mackay  by  Mr.  Maitland.f  Remains  of 
the  plants  Phyllotheca  and  Glossopteris  were  discovered  by  him  near 
the  head  of  Sandy  Creek. 

The  district  was  also  visited  by  Mr.  Dunstan|  in  1901,  for  the 
purpose  of  reporting  on  coal  seams  at  Hazeldean,  at  the  top  of  the 
range,  and  by  the  writer] |  in  1903,  for  the  purpose  of  reporting  on  coal 
seams  found  on  Black  Rock  Oeek,  about  20  miles  north  of  Mackay. 
Up  to  the  present  no  coal  seams  of  workable  thickness  and  quality 
have  been  found  in  these  beds.  The  beds  are,  indeed,  so  much  dis- 
turbed by  contemporaneous  flows  of  basalt  and  by  subsequent  intru- 
sions of  granite  and  other  plutonic  rocks  that  they  do  not  hold  out 
very  great  prospects  of  ever  affording  very  valuable  seams  of  coal. 
Their  geological  age  is  still  a  matter  of  doubt.  They  have,  unlike  the 
PermoCarboniferous  rocks  along  the  Isaacs  and  Bowen  Rivers,  been 
considerably  disturbed  by  intrusions  of  granite  and  felsite  near  the 
Main  Range  and  at  various  points  over  the  coaatal  plain,  having  appar 
rently  been  laid  down  before  the  intrusion  of  these  plutonic  rocks  took 
place.  The  coal  measures  west  of  the  range,  on  the  other  hand,  show 
no  sign  of  such  intrusion,  and  were  apparently  laid  down  after  the 
subsidence  of  the  eruptive  agencies  noticeable  along  the  coast.  These 
latter  beds  consequently  appear  to  be  of  somewhat  more  recent  date 
than  the  beds  found  below  the  range.  The  effect  of  the  intrusion  of 
the  granite  on  the  sedimentary  rocks  east  of  the  range  is  well  seen  as 
the  range  is  ascended  between  Eaton  and  Hazeldean. 

As  the  range  is  approached,  hills  of  granite  begin  to  make  their 
appearance.  The  road  sections  up  the  range  show  outcrops  of  granite 
■alternating  with  altered  sandstones  and  grits,  which  are  found  right  to 
the  top,  some  1,000  feet  above.  Judging  from  their  closely-set  joint 
planes  and  great  variations  in  dip  and  strike,  these  beds  have  been 
subjected    to    considerable    movement    and    pressure.     They    contain. 

*  On  the  Geological  Features  of  the  Mackay  District.      R.L.  J.      Brisb.  :  By 
Auth.,  1887.    (G.S.Q.,  P.  No.  39.) 

t  On  the  Geological  Features  and  Mineral  Resources  of  the  Mackay  District. 
A.G.M.    Brisb. :    By  Auth.,  1889.    (G.S.Q.,  P.  No.  53.) 

^Geological  Features   of    Hazeldean,  &c.      B.D.      Brisb.:    By    Auth.,    1901. 
•(G.S.Q.,  P.  No.  164.)  ^ 

II  Geology  of  Mackay  and  Bowen  Districts  (Addition  to  the).    W.E.C.    Brisb. : 
By  Auth.,  1903.    (G.S.Q..  P.  No.  181.) 
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small  coal  seams,  and  have  afiorded  plant  remains  such  as  Pliyllotheca 
and  Glossopferis,  so  that  they  apparently  belong  to  the  same  coal- 
bearing  series  as  the  beds  found  along  the  coastal  plain,  their  elevated 
position  and  altered  character  being  accounted  for  by  the  movements 
to  which  they  have  been  subjected  by  the  intrusion  of  the  granite 

mass.  Intrusive  masses  of  granite  and  diorite  are  also  shown  on  Mr. 
Maitland's  map  accompanying  his  report  on  the  district,  at  Scrubby 

Mountain,  at  the  head  of  Bell's  Greek,  at  Mount  Vince  (near  Walker- 
ston).  Mount  Catherine  (near  Black  Rock  Creek),  and  many  other  points 
over  the  coastal  plain.  In  many  cases  these  intrusive  plutonic  rocks 
have  disturbed  the  general  horizontal  position  of  the  coal  measures, 
and  in  some  cases  have  metamorphosed  the  rocks  and  their  accom- 
panying coal  beds  in  a  marked  degree. 

As  the  road  passes  south-westward  from  the  summit  of  the  range, 
rough  ridges  of  granite  are  passed  over  for  the  next  20  miles,  till  the 
Pisgah  Range,  forming  the  divide  between  Denison  Creek  and  Cooper 
Creek  water,  is  reached.  Immediately  west  of  this  the  granite  gives 
place  to  a  belt  of  highly-altered  sedimentary  rocks,  which  flank  the 
western  side  of  the  granite  for  some  90  miles  further  nortli.  Along  the 
junction  line  of  these  altered  sedimentary  rocks  and  the  plutonic  rocks 
are  the  goldfields  of  Mount  Britten,  Eungella^  and  Normanby.  South  of 
the  Mackay-Fort  Cooper  road  the  western  edge  of  the  granite  is 
obscured  by  the  basaltic  and  alluvial  soils  of  Oxford  Downs  and  Fort 
Cooper.  The  geological  age  of  the  slates  and  schists  has  not  been 
determined,  no  palaeontological  evidence  being  as  yet  forthcoming. 
They  are,  however,  from  their  position  and  highly-altered  character, 
evidently  much  older  than  the  Permo-Carboniferous  coal-bearing  rocks 
which  succeed  them  further  west.  Two  detached  outliers  of  the  same 
rocks  occur  within  the  area  covered  by  the  Permo-Carboniferous  beds 
further  west.  The  one  lies  about  20  miles  south-west  of  Nebo,  and 
occupies  an  area  of  about  100  square  miles,  in  which  lie  the  copper 
deposits  of  Mount  Orange  and  Mount  Flora.  Tlie  second  is  situated 
about  14  miles  due  west  of  Mount  Britten,  and  is  much  smaller.  In  it 
are  the  now  deserted  copper  deposits  of  Mount  Gotthardt. 

The  lower  Bowen  Beds  succeed  the  granitic  and  altered  rocks  to 
the  west.  The  lowest  members  of  the  series  are  found  in  the  neigh- 
bourhood of  Mount  Britten,  where  marine  sandstone  carrying 
abundant  remains  of  Spirifer,  Producius,  Martmiopsis,  and  crinoid 
stems  outcrop  over  a  breadth  of  some  2  miles.  These  beds  strike  about 
north-north-west,  and  dip  to  the  west^south-west  at  angles  of  from  30 
degrees  to  60  degrees.  When  traced  to  the  south  they  cut  out  against 
the  underlying  slates  and  schists,  the  softer  sandstones  and  shales  of 
the  overlying  Freshwater  Series  being  thus  brought  directly  into 
contact  with  the  older  metamorphic  rocks.  They  were  traced  north 
by  the  writer  as  far  as  Hazelwood  Creek,  near  P]ungella  Station,  and 
on  Mr.  Maitland's  map  (loc,  ctt.)  they  are  shown  to  form  a  continuous 
outcrop  about  2  miles  in  width  from  here  to  where  they  were  first 
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observed  in  1879  on  the  Bowen  River  by  Mr.  Jack.  Mr.  Maitland  mapa 
the  rocks  on  which  these  marine  beds  lie  about  Nebo  and  Mount 
Britten  as  of  Mr.  Jack's  Lower  Bowen  Series.  My  own  observations 
between  Mount  Britten  and  Eungella  led  me  to  conclude  that  they  are 
of  nmcli  older  date  and  the  mapping  ha«  been  altered  accordingly. 
There  is  in  fact  a  distinct  unconformity  between  the  slates  and  schists 
of  Mount  Britten  and  Eungella  and  the  overlying  Lower  Marine  Series. 

The  country  to  the  west  and  south  of  these  beds  is  underlain  by 
gently  undulating  sandstones  and  shales  of  the  coal-bearing  Lower 
Freshwater  Series,  the  outcrops  of  coal  on  which  are  described  below. 

v.— THE  COAL  OUTCROPS  OF  THE  NEBO  DISTRICT. 

Coal  seams  have  been  known  to  exist  in  the  Nebo  district  for  the 
last  thirty  years,  and  Mr.  Jack  mentions  in  his  report  (ojnis  cit.,  p.  2) 
tliat  aa  long  ago  as  1878  two  prospecting  shafts  were  sunk  on  coal  in 
the  bed  of  Bee  Creek,  above  its  junction  with  Hail  Creek.  Shafts 
were  also  sunk  in  coal  in  the  bed  of  Walker's  Creek,  about  2  miles 
above  its  junction  with  Carborough  Creek,  and  about  10  miles  due 
west  of  Nebo.  Tliese  shafts  have  long  since  been  filled  in  with  sand 
washed  down  by  the  stream,  but  the  top  portion  of  the  seam  can  still 
be  seen  in  the  bed  of  Walker's  Creek,  about  a  mile  above  the  junction. 
Mr.  Jack  gave  the  following  section  of  coal  strata  in  the  bed  of  the 
creek ;  — 

Sandy  shale,  with  lines  of  very  large  ferrugino,  calcareous 
nodules  in  upper  part  and  lines  of  ironstone  nodules  in 
lower  part  (OlossopteHs  abundant ;  also  a  specimen  of 
Peoopteris) 

Laminated  fireclay  (sometimes  sandy)  

Compact  fireclay  (Phyllotheca  abundant)      

X^CvrK  BUCvIw      •••  ••  •••  •■•  *••  •••  •••  •■• 

^^vlCwA  •>•         •■•         •••         ■•>         •••         '••         •■•         ■•• 

vjrrttjr    Silctlw       •••  •••  >•#  ••>  ••■  •••  •••  ••• 

^^^JCv^  ••*  ••■  •••  •■•  •■■  •••  ••■  ••• 

Hard  red  ironstone 

Coal  (bottom  not  seen)     

A  specimen  analysed  had  a  specific  gravity  uf  1.38,  and  con- 
tained— 

w  aiier  ...        .••        ...        ...        ...        ...        ...        ...  ^.  ao 

Volatile  hydrocarbons      8.71 

Fixed  carbon  (from  hard  coke) 84.74 

Ash  (pale  brown) 3.56 
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Mr.  Jack  remarks  :  — "  The  coal  of  Walker's  Creek  is  an  anthracite 
containing  a  higher  percentage  of  fixed  carbon  and  a  lower  percentage 
of  earthy  impurities  than  any  coal  of  its  clafis  known  in  Queensland 
or  New  South  Wales.  It  approaches  in  composition  some  of,  the  best 
anthracite  of  Wales  and  Pennsylvania." 
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No  attempt  has  been  made  to  develop  these  coals.  Their  distance 
from  a  port  (the  nearest  point  of  the  coalfields  being  some  60  miles 
from  Mackay)  and  the  difficulties  of  transport  across  the  coastal  ranges 
between  Nebo  and  Elton  will  probably  prevent  their  being  brought  into 
requisition  for  the  present.  Judging  from  the  above  analysis,  their 
qualities  as  good  steaming  coal  seem  likely  to  be  highly  satisfactory. 

The  fuel  ratio  (i.e.,  the  ratio  between  the  fixed  carbon  and  the 
volatile  hydrocarbons)  of  the  above  sample  is  9.73.  This  brings  the 
coal  within  the  class  often  referred  to  as  semi-anthracitic.  The  uses 
of  such  coals  are  practically  the  same  as  those  of  anthracite,  and  they 
are  generally  known  in  the  trade  by  that  name.  In  addition  to  their 
high-steaming  qualities,  their  value  as  fuel  is  enhanced  by  the  fact 
that  they  are  hard  coals,  standing  rough  handling,  and  removal  to  long 
distances  without  making  an  excessive  amount  of  slack.  They  are 
also  not  subject  to  spontaneous  combustion  under  ordinary  conditions. 
They  are  thus  eminently  suitable  for  export  to  distant  localities,  and 
can  be  stored  without  rapid  deterioration.  In  addition  to  this,  they 
give  a  smokeless  fuel. 

The  most  favourable  area  for  prospecting  lies  between  Cooper 
Creek  on  the  east  and  the  Carborough  Range  on  the  west,  and  between 
Harrybrandt  Creek  on  the  south  and  the  head  of  Hail  Creek  on  the 
north.  The  generally  slightly  inclined  character  of  the  beds  over  this 
area  augurs  well  for  the  occurrence  of  coal  at  easily  worked  depths  over 
wide  areas.  Besides  the  before-mentioned  coal  outcrops  on  Bee  and 
Walker  Creeks,  coal  was  observed  along  the  eastern  edges  of  this  area 
as  far  north  as  the  head  of  Cooper  Creek,  at  a  point  about  4  miles  due 
west  of  Mjount  Britten  and  as  far  south  as  a  point  about  3  miles  due 
south  of  Oxford  Downs  Station. 

Coal  crops  were  also  reported  to  have  been  seen  during  the  1902 
drought  from  the  head  of  Blee  Creek,  near  Elphinstone  Station,  and 
from  near  the  crossing  of  the  Mackay  to  Clermont  road,  about  20  miles 
further  south.  These  crops  were  not  visited,  as  they  were  reported  to 
be  covered  with  sand,  and  their  location  and  examination  would  have 
entailed  considerable  loss  of  time. 

The  level  character  of  the  country  and  general  horizontality  of 
the  beds  do  not  lend  themselves  readily  to  prospecting,  so  that,  in 
order  to  give  hope  of  success  in  locating  seams  boring  will  probably 
have  to  be  freely  resorted  to ;  but  before  anything  of  the  kind  is 
attempted  a  geological  survey  of  the  area  in  more  detail  than  was 
considered  advisable  at  the  time  of  my  visit  should  be  undertaken. 

Geological  Survey  Office,  Brisbane,  6th  March,  1905. 


By  Authority :  Georgk  Arthur  Vaughax,  Government  Printer,  William  street,  Brisbano. 
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Geological  Surrey  Office. 

Brisbane,  23rd  January,  1905. 

Sib, — I  have  the  honour  to  forward,  under  separate  cover,  my  Beport 
"  On  the  Eecent  Discovery  of  Gold  at  Oaks  View,  near  Eockhampton,"^ 
with  one  plan  and  two  plates. 

I  have,  &c., 

LIONEL  C.  BALL, 

Assistant  Government  Geologist* 

The  Under  Secretary  for  Mines. 


Plate  1. — oiKS  view  iiir.L  (from  llie  wed). 


*  Plate  2.— maim  woukings,  oak  view. 


RECENT  DISCOVERY  OF  GOLD  AT  OAKS  VIEW, 

NEAR  ROCKHAMPTON. 


LOCALITY. 

Oaks  View  Hill  lies  nearly  in  the  centre  of  grazing  farm  No.  Iv, 
Canoona,  four  miles  north  of  the  Oaks  Station.  It  is  distant,  hj  road, 
45  miles  from  Rockhampton,  via  Yaamba,  Junction  Hotel,  Canoona, 
and  the  Oaks  Station ;  or,  instead  o(f  the  last,  vid  Isla  Park.  The  new 
route  to  the  mines  passes  Isla  Park,  keeping  to  the  main  Broadsound 
road  till  within  three  miles  of  the  hill.  The  main  road  is  kept  in 
excellent  condition,  but  the  country  between  it  and  the  hill  consists  of 
both  broken  gullies  and  black  soil  flats,  and  the  latter  will  give  great 
trouble  in  wet  weather.  However,  there  is  an  alternative  route  leaving 
the  Broadsound  road  some  miles  further  to  the  north,  and  this,  though 
longer,  will  prevent  absolute  isolation. 

TOPOGRAPHY, 

The  hill  itself  (see  Plate  1),  which  is  about  half  a  mile  long  and  one 
third  of  a  mile  wide,  rises  only  about  150  feet  above  the  black  soil 
swamps  on  the  south,  already  spoken  of.  The  low  melon-hole  country 
on  the  north  and  west  gradually  passes  from  the  flat  state  into  undula- 
tions, ridges,  and  hills,  in  which  the  rocks  are  chiefly  quartzites  and 
schists.  Though  quite  isolated  from  these  ridges  the  Oak  View  is  not 
the  only  hill  outstanding  in  the  flats.  Tlie  occurrence  of  quartzite, 
which  is  found  intimately  connected  with  the  ere  deposits,  accounts  for 
the  resistance  of  the  hill  to  denudation. 

DISCOVERY  AND   HISTORY. 

Mr.  W.  S.  Thomason,  in  October,  1903,  discovered  gold  by  sur- 
facing on  Oaks  View  Hill,  but  did  not  proceed  further  in  the  matter 
till  February,  1904,  when  he  showed  the  place  to  a  party  of  relatives 
and  friends,  with  the  result  that  payable  gold  was  reported  to  the 
Rockhampton  Warden  in  March  of  the  same  year.  A  reward  claim 
(500  by  400  feet)  and  the  usual  ground  (100  by  400  feet)  per  man  were 
allotted  in  due  course. 

The  returns  of  gold  announced  being  somewhat  sensational,  a 
small  rush  took  place.  The  ground  on  the  east  of  the  reward  claim  was 
taken  up  by  Moore's-  party,  who  on  discovering  gold  amalgamated  with 
the  original  prospectors,  the  combined  claims,  known  as  the  Oaks 
United,  consisting  of  eleven  men's  ground,  running  east  and  west  for 
1,500  feet  along  the  assumed  line  and  north  and  south  for  400  feet 
across  it. 


The  Oaks  United  was,  at  the  end  of  190i,  floated  into  a  company 
(  he  Oakg  V  ew  Gold  M  d  ng  Company  L  m  ted)  w  th  a  nom  n»l 
cap  tal  of  £24  000  d  v  ded  nto  48  000  ahares  of  lOs  each  of  wh  A 
24  000  were  usued  fully  pa  d  up  and  the  remn  nder  as  pa  d  up  to  5b., 
th  s  g  T  ng  a  work  ng  cap  tal  of  £6  000 

'=^     ~  f  r--j^ 


-«*?■/   I 


5;     AlCff/  ^ 


ROVOH  BKBTOH  PLAN  OF  OAEB  VIBW  OLAIHS. 

Other  olaimH  (tee  Sketch  Plan)  had  been  taken  up  on  the  north, 
east,  and  weat  of  the  reward  olaima,  but  payable  gold  had,  at  the  time 
of  my  visit,  been  found  on  none  of  them,  with  the  possible  exception  of 
Hinze  and  Pacey's. 

TREATMENT. 

Treatment  thus  far  (in  tlie  beginning  of  November,  1904)  had 
consisted  in  dish-washing  and  cradling,  generally  without  a  preliminary 
dollying.  The  tailings  at  the  well  amount  to  five  tons;  32  owt.  of  the 
uncrushed  stuff  had  been  panned  off  for  !)3  oz.  of  gold,-  and  1  ton 
IS  owt.,  taken  from  the  tailings,  had  yielded  a  return  of  12  oz.  at 
Aldershot. 

The  gold  saved  by  these  methods  enabled  the  prospectors  to 
purchase  a  small  Huntingdon  mill  and  cyanide  plant,  which  arrived  on 
the  field  late  in  December,  1904;  but  at  tlie  time  of  my  visit  escava- 
tions  were  being  made  tor  a  dam,  there  being  no  neighbouring  stream 
of  water.  Tliere  are  two  shallow  wells  at  the  foot  of  the  hill,  but  the 
water  in  Uieni  is  believed  to  Iw  entirely  surface  drainage,  and  quite 
insufficient  to  supply  a  battery, 

OUTPUT. 
The  total  gold  saved  by  the  above  rough  method  amounted  in 
December,  1904,  to  327  oz.  4  dwt.,  valued  at  £3  Us.  per  oa. 

According  to  reports  in  the  Press,  27  tons  of  stone  were  crushed 
at  the  mine  early  in  January,  1905,  for  a  yield  of  4  oz.  6  dwt.  per  ton. 


This,  it  is  prQsumed,  included  the  tailings  above  referred  to.  It  wAft 
noted  that  the  battery  had  to  close  down  after  this  run  because  of 
insufficiency  of  water.* 

THE  OAK  VIEW  GOLD  MINING  COMPANY. 

The  reward  claim  and  those  amalgamated  with  it,  amounting  to  a 
total  of  1,500  feet  by  400  feet,  take  in  practically  the  whole  of  the 
ridge  top  and  the  greater  part  of  the  northern  slope  of  the  hill. 

On  the  very  small  amount  of  work  done  it  is  difficult  to  form  any 
definitely  favoiurable  opinion.  There  is  now  only  one  small  rich  area 
of  ground  at  the  western  end  of  the  claim,  though  gold  is  known  to 
exist,  at  least  in  small  quantities,  over  most  of  the  northern  side  of  the 
hill,  and  payable  gold  has  been  reported  from  the  eastern  end  of  the 
claim. 

Workings. — The  main  workings  {se-e  Plate  2)  are  near  the  western 
end  (i.r.,  at  the  site  of  the  original  discovery),  the  No.  1  shaft  lying 
about  200  feet  from  the  centre  of  the  western  boundary.  These  include 
a  few  square  yards  of  "  siu-facing,"  two  shafts,  and  two  or  three  shallow 
trenches.  It  is  worthy  of  note  that  cuttings  were  made  about  twenty 
years  ago  by  a  prospector  named  Miller,  who  found  gold  within  a  chain 
of  the  present  workings,  but  in  insufficient  quantities  to  pay. 

The  No.  1  shaft,  4  feet  by  6  feet,  has  been  sunk  18  feet  in  a  decom- 
posed gossany  material  (altered  serpentine).  The  main  shaft  (No.  2) 
is  45  feet  deep,  and  lies  one  chain  to  the  east  of  No.  1  shaft,  with  which 
it  is  connected  by  an  inclined  stope. 

The  stope  has  a  width  of  up  to  30  feet,  two  drives  opening  to  the 
northwards  from  it,  one  ten  feet  and  one  20  feet  in  length.  From  the 
former  an  incline  extends  50  feet  in  the  same  direction  as  the  stope, 
which  stope  continues  for  about  20  feet  below  the  main  shaft.  A  drive 
to  the  north  from  the  main  shaft  is  50  feet  long. 

Moore's  No.  1  shaft,  which,  being  without  a  windlass,  was  inac- 
cessible to  me,  is  at  the  eastern  end  of  the  amalgamated  claims,  abotut 
60  yards  north  of  the  south-eastern  corner  peg  and  18  chains  east  of 
the  main  workings.  It  is  25  feet  deep,  and  from  the  bottom  an 
underlie  has  been  carried  ten  feet  to  the  north-east. 

The  amount  of  prospecting  done  is  very  disappointing,  though 
every  excuse  nmst  be  made  for  tlie  holders,  whose  capital  for  exploita- 
tion had  to  be  derived  from  the  ground  worked.  No  doubt  when  the 
mill  begins  to  crush   proper  prospecting  will  be  carried  out. 

*  The  total  crushings  for  January  are  now  to  band  :  119  tons  for  227  oz..  or  1  oz. 
18  dwt.  4  gr.  per  ton.  The  great  diflFerence  between  this  and  the  result  of  the  assays 
is  caused,  tirstly,  by  the  inclusion  of  rich  *'  specimens  "  in  the  crushing  ;  secondly,  by 
the  above  mentioned  patchy  nature  of  the  ground  worked  ;  and,  thirdly,  by  the  fact 
that  the  sam^iles  were  taken  from  the  surface  of  the  heaps,  which  it  is  now  presumed 
coniisted  chiefly  of  material  last  raised  from  the  shafts. 

Additional  crushings  are— March,  380  tons  for  130  oz.  14  dwt.,  or  G  dwt.  21  gr. 
per  ton ;  and  April,  86  tons  for  62  oz.  18  dwt.,  or  14  dwt.  15  gr.  per  ton. 
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Orb  Body. — The  material  from  the  surface  to  a  depth  of  seven 
feet  in  No.  1  shaft,  having  been  found  to  carry  gold,  it  is  intended  to 
put  the  whole  of  it  through  the  mill. 

Gold  was  found  from  tJie  surface  to  the  bottom  in  sinking  the 
main  shaft,  and  the  lower  15  feet  of  stuff  is  believed  to  average  3  dwt. 
to  the  ton.  The  live  feet  of  ore  at  the  bottom  corresponds*  to  that  in 
the  stope,  but  is  not  quite  so  pumiceous. 

In  the  stope  connecting  the  shafts  an  average  of  three  or  four  feet 
of  ore  has  been  removed  over  the  width  stated ;  this  consists  of  about 
two  feet  of  earthy  gossan,  with  patches  of  light-coloured  serpentine 
under  three  feet  of  gossan,  with  indefinite,  friable  quartz  leaderlets 
carrying  gold,  which  is,  however,  invisible  to  the  naked  eye.  The 
quartz  is  milky  and  hungry-looking,  and  includes  irregular  patches  of 
the  original  serpentine.  The  ore  seenjs  to  be  thinning  out  on  the 
south-eastern  side  of  the  stope,  though  towards  the  east  there  is  at  least 
seven  feet  of  ore,  veined  with  auriferous  quartz. 

The  prospectors  believe  that  the  whole  of  the  ore  removed  carries 
payable  gold.  In  two  spots,  one  near  each  shaft,  exceedingly  rich 
prospects  can  be  obtained — in  the  one  case  (near  No.  1  shaft)  from  a 
six-inch  band,  and  in  the  other  case  (near  the  main  shaft)  from  a  patch 
about  four  feet  across  and  nine  inches  thick,  four  feet  above  the  floor, 
where  the  gold  has  been  found  in  masses  weighing  as  much  as  2 J  oz. 
Up  to  half  an  ounce  to  the  dish  was  washed  out  in  my  presence.  In  the 
drive  from  the  main  shaft  a  seam  of  manganese-stained  quartz 
one-sixteenth  to  three  inches  thick  carried  good  gold,  the  solid  metal 
being  found  in  some  places  where  the  quartz  cut  out.  The  gold,  even 
in  these  patches  and  veins,  is  very  uncertain,  and  my  sami)les,  taken 
from  the  ore  at  grass,  point  to  the  general  contents  being  nmcli  lower 
than  has  been  thought. 

The  ore  raised  from  the  main  shaft  amounts  to  between  80  and 
100  tons,  and  a  surface  sample  from  the  heap  yielded  (Government 
Analyst) : — 

Gold — 1  dwt.  19  gr.  per  ton. 
Silver — Trace. 

That  raised  from  the  No.  1  shaft  amounts  to  about  25  tons.  A 
surface  sample  yielded  (Government  Analyst) : — 

Gold — 18  gr.  per  ton. 
Silver — Trace. 

Throughout  the  ore  and  overlying  rock  slickensides  (often  coated 
with  a  thin  film  of  manganese  dioxide)  have  been  developed,  and  in 
the  lower  workings  they  appear  to  run  to  some  extent  parallel  to  the 
footwall.  They  are  the  most  promising  as  well  as  the  only  sign  of 
permanence  observed. 

The  footwall  of  the  auriferous  ground  is  a  light-coloured,  clayey, 
decomposed  serpentine.    It  is  very  irregular,  often  rising  and  falling  a 


9 

foot  or  two,  the  fall  in  one  place  near  the  main  shaft  being  as  much  as 
Bii  feet.  The  cotintry  of  the  footwall  is  readily  distinguished  from  the 
ore  in  the  stope  and  deeper  workings,  but  in  the  No.  1  shaft  it  has 
weathered  into  a  substance  very  closely  resembling  the  ore  itself.  The 
dip  in  the  stope  is  to  the  north-east,  the  amount  being  only  20  degrees. 

In  Moore^s  No.  1  shaft  18  inches  to  two  feet  of  auriferous  stone 
is  said  to  have  been  struck  at  20  feet  depth ;  and  in  an  open-cut  trench 
on  the  south-western  side  of  it  is  a  very  ferruginous,  gossany,  decom- 
posed serpentine,  veined  with  auriferous  quartz,  and  somewhat  similar 
to  the  ore  in  the  main  workings. 

The  gold  shown  me  from  Moore's  workings  differs  from  that  in  the 
main  workings,  being  heavier  and  platy  (filling  cracks  in  quartz),  while 
that  from  the  main  working  is  all  very  finely  granular. 

The  ore,  speaking  generally,  is  a  soft,  highly  fenniginous,  some- 
times manganese-stained,  cellular  (almost  pumiceous),  irregularly 
quartz-veined,  gossany  material,  the  result  of  the  alteration,  pre- 
sumably by  uprising  thermal  solutions,  of  an  original  serpentine,  as 
indicated  by  the  occasional  recognisable,  though  still  altered,  inclusions 
of  that  rock,  and  the  unfailing  presence  of  specks  and  flakes  of  a  green 
chrome-bearing  silicate. 

About  three  chains  south-east  of  the  main  shaft  there  is  a  big 
''blow"  of  quartz-veined  quartzite,  which  appears  to  be  replaced  ser- 
pentine, the  silica  having  in  all  probability  been  precipitated  from  the 
same  solutions  that  altered  the  serpentine  and  deposited  the  gold.  In 
this  connection  it  is  interesting  to  note  the  occurrence  of  thin  films  of 
hyalite  (hydrous  amorphous  silica)  on  cracks  in  the  country  rock  a 
short  distance  west  of  the  main  workings. 

OTHER  CLAIMS. 

The  ground  outside  the  company's  is  really  only  being  prospected ; 
that  is  to  say,  nothing  has  yet  been  proved.  Shafts  are  being  sunk  by 
tlie  claimholders  on  the  north,  to  catch  at  a  depth  the  ore  body  being 
worked  in  the  reward  claim.  East  and  west  of  the  big  claim  outcrops, 
presumed  to  be  on  the  line,  are  being  tested. 

On  the  unsecured  ground  to  the  south-east  of  Moore's  claim  con- 
siderably altered,  ferruginous,  quartz-veined,  gossany  serpentine  out- 
crops, and  several  loose  specimens  yielding  gold  on  crushing  have  been 
found,  but  no  auriferous  deposit  has  yet  been  located. 

Uinze,  Facey,  and  PaHy. 

This  claim,  200  feet  by  400  feet,  adjoins  the  reward  claim  on  the 
west. 

A  trench,  about  seven  chains  to  the  westrnorth-west  of  the  com- 
pany's main  shaft,  cut,  on  what  was  considered  the  line  of  strike,  a 
promising  four  feet  vein  of  quartz  dipping  70  degrees  to  north-north- 
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east.  Specks  of  gold  can  occasionally  be  seen  in  this  quartz,  and  th(? 
fact  that  they  are  enclosed  in  the  solid  is  a  very  favourable  sign.  A 
sample  of  the  stone  assayed  (Government  Analyst) : — 

Gold — lldwt.  4  gr.  per  ton. 
Silver — 3  dwt.  19  gr.  per  ton. 

A  shaft  adjacent  to  this  trench  had  been  sunk  45  feet,  and  a 
crosscut  to  the  reef  was  being  opened  in  country  very  similar  to  that 
in  the  reward  claim.  In  sinking  the  shaft  several  boulders  of 
magnesite,  coloured  with  the  faintest  tinge  of  green,  were  found,  the 
green  colour  being  very  probably  due  to  traces  of  nickel  silicate 
(Noumeite). 

Hydti  Clark,  and  Party, 

This  claim  takes  in  ground  both  on  the  west  and  on  the  north  of 
the  reward  claim,  consisting  of  two  claims,  each  200  feet  by  400  feet 

The  shaft,  55  feet  deep,  lies  eight  chains  north-north-west  of  the 
prospectors*  workings.  It  opened  on  a  bed  of  quartzite  three  feet  thick, 
passing  out  of  it  at  50  feet  depth,  where  the  thickness  is  six  feet,  the 
dip  being  about  45  degrees  to  the  north.  Below  the  quartzite  is  a  soft, 
gossany,  quartz-veined  material,  like  that  in  the  reward  workings,  but 
carrying  only  a  few  colours  of  gold,  so  far. 

Nichols  and  Party. 

Nichols'  claim  adjoins  the  reward  claim  on  the  north,  and  Hyde 
and  Clark's  on  the  east. 

A  shaft,  four  chains  from  the  main  workings,  was  being  sunk  in 
soft,  decomposed  serpentine,  the  changes  in  which  appear  to  dip  west- 
north-westwards  at  an  inclination  of  1  in  6.  This  may  be  only  a  local 
dip,  that  in  the  reward  claim  being  1  in  2  to  the  north-north-east. 

The  shaft  was  35  feet  deep  when  seen,  and  it  was  hoped  to  strike 
the  auriferous  formation  of  the  reward  claim  within  150  feet  from  the 
surface,  to  which  depth  the  party  is  prepared  to  sink. 

Of  course,  it  is  impossible  to  say  that  the  dip  of  the  footwall  in  the 
reward  claim  will  remain  constant,  but  the  sinking  of  this  shaft  is 
justifiable  as  a  means  of  prospecting  the  ground. 

McCartney^  Eta,  and  Watson  ("  Morning  Star^^J. 

This  claim,  200  feet  by  400  feet  in  area,  is  at  the  eastern  end  of 
the  company's  claims. 

A  shaft  is  now  being  sunk  1^  chains  from  the  north-western  comer 
peg  in  the  expectation  of  striking,  within  50  feet,  a  quartz  reef  outr 
cropping  to  the  south;  the  country  is  iron-stained,  altered  serpentine, 
carrying  flakes  of  green  chrome-bearing  silicate  and  bunches  of  slightly 
pyritous  quartz. 

Another  shaft,  30  feet  deep,  a  chain  south-south-west  of  the  above, 
struck,  at  seven  feet  depth,  a  reef  6  to  15  inches  thick,  dipping  45 
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degrees  to  the  north.  Beneath  this  is  eight  feet  thickness  of  country 
replaced  to  a  greater  or  less  extent  by  quartz,  which,  though  promising 
in  appearance,  yielded  (Govemment  Analyst)  on  sampling  only  traces  of 
gold  and  silyer. 

Homeward, Milrea,  and  Party  ("  LaH  Chanee**), 

The  claim,  300  by  400  feet  in  area,  lies  on  the  north  of  the  com- 
pany's ground  at  the  eastern  end. 

Quartz-bearing  country  (with  reported  traces  of  gold)  dipping 
1  in  2  horizontally  to  the  north-north-east,  had  been  just  struck  at  the 
bottom  of  a  36  feet  shaft,  the  material  between  32  and  36  feet  depths 
agpreeing  in  physical  characteristicR  almost  exactly  with  the  ore  in  the 
reward  claim. 

Faeey*8  and  Hardtmann^s, 

These  two  claims  had  lately  been  pegged  out  on  the  southern  side 
of  Moore's  old  claim,  though  it  is  generally  agreed  that  gold  does  not 
occur  on  the  southern  slopes  of  the  hill,  where  these  claims  lie. 

Hunter's. 

Hunter's  claim,  100  by  400  feet,  is  on  the  western  side  of  Hyde 
and  Clark's. 

Fragments  of  manganese-stained  quartz  lie  scattered  over  the 
surface  for  some  three  chains,  commencing  about  a  chain  north  of  the 
line  of  strike  of  the  reef  in  Hinze  and  Pacey's  claim.  One  outcrop 
appears  *to  run  north-westwards ;  but  as  only  one  or  two  small  trenches 
have  been  opened,  and  as  they  show  only  decomposed  serpentine, 
nothing  definite  can  be  seen.  It  is,  nevertheless,  inferred  that  this 
reef  is  a  faulted  portion  of  that  in  the  latter  claim. 

23rd  January,  1905. 


By  Authority :  Geoiok  Akthl  r  Vau(ihan,  GoTernment  Printer,  William  itreet,  Brisbane. 
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I -GOLD  DEPOSITS  NEAR  MOUNT  UBI,  WEST 

OF  THE  BLACKALL  RANGE. 

(PLATE   1.) 


Many  years  ago,  gold  was  found  in  small  quantities  close  to  Mount 
Ubi,  and  in  other  localities  near  the  Mary  River,  west  of  the  Blackall 
Range;  but  new  life  has  been  infused  into  the  work  of  prospecting  by 
recent  developments,  and  a  number  of  men  are  now  vigorously  search- 
ing for  gold-beiiring  veins  and  alluvial  deposits.  An  examination 
by  the  writer  was  made  of  the  localities  around  Walli  Creek  and 
Chinaman's  Creek,  two  tributaries  of  the  Mary  River,  situated  about 
'20  miles  in  a  direct  line  westerly  from  Nambour,  a  station  on  the 
Brisbane-Gympie  Railway  Lino,  and  about  25  miles  south-westerly 
from  Eumundi. 

The  country  passed  over  in  going  to  the  field  from  Eumundi  is 
mostly  granite  until  Belli  Creek  is  reached,  where  slate  makes  its 
appearance.  The  slate  continues  to  Mount  Ubi  Station,  near  Tamlyn 
Creek,  and  on  to  Walli  and  Chinaman's  Creeks,  where  granite  reappears 
with  diorite,  both  forming  intrusions  in  the  slate. 

At  Walli  Creek,  the  site  of  some  recent  mining  operations,  syenite 
and  diorite  form  a  coarse  breccia,  the  syenite  occurring  as  a  dyke 
in  the  larger  mass  of  diorite,  and  including  in  itself  fragments  of  the 
diorite.  Polished  sections  of  the  breccia  show  it  to  be  an  attractive- 
looking  building  stone,  the  syenite  being  coarse  in  texture  and  mottled 
black  and  white,  the  fragments  of  the  diorite  being  about  two  inches  in 
diameter,  of  a  bluish-black  colour,  and  fine  in  texture.  The  rock  is 
conipact,  free  from  decomposition,  takes  a  fine  polish,  and  could  be 
obtained  in  large  blocks. 

Ottrelite  slate  is  stated  to  occur  i/i  situ  near  tlie  workings  which 
have  been  sunk  in  prospecting  for  gold  on  Walli  Creek.  Fragments 
of  tlie  rock  Avere  picked  up  on  the  surface  near  one  of  the  shafts,  but  its 
exact  position  could  not  be  determined.  Probably  it  occurs  close  to 
the  junction  of  the  slate  with  the  syenite. 

Quartz  reefs,  large  and  small,  have  been  fonued  where  the  diorite, 
granite,  and  syenite  are  in  contact  with  one  another,  and  close  to  where 
they  together  are  in  contact  with  the  slates.  The  reefs  or  veins  which 
are  gold-bearing,  however,  are  very  small,  frequently  naiTowing  to  an 
inch  in  thickness  and  occasionally  disappearing  completely.  They 
yield  good  prospects,  but  the  syenite,  granite,  and  diorite  forming  the 
walls  are  so  hard,  and  the  cost  of  mining  consequently  so  great,  that 
the  yields  of  gold  from  such  small  veins  would  require  to  be  several 
ounces  to  the  ton  to  make  the  working  of  them  profitable. 

Other  reefs  exist  in  the  neighbourhood,  which  could  not  be 
examined  at  the  time ;  but  they  are  said  to  be  bold,  strong  reefs,  some- 
times four  feet  in  thickness,  but  containing  only  traces  of  gold. 


Ou  Walli  Creek,  about  two  miles  above  its  junction  with  the  Mary 
River,  three  quartz  veins  have  been  prospected  by  Mesgrs.  Booker  and 
party,  the  positions  of  the  various  workings  being  indicated  respec- 
tively on  the  accompanying  plan  (Plate  1)  by  the  letters  A,  B,  C,  D, 
and  E.  At  the  position  marked  A,  situated  low  down  on  the  side  of  the 
Jiill  and  close  to  the  creek,  the  countiy  rocks  are  slate  and  syenite, 
between  which  there  is  a  vein  of  quartz.  The  outcrop  of  the  vein  is 
exposed  in  the  bank  of  the  creek,  and  appears  to  strike  north  and 
south,  with  an  underlie  of  about  60  degrees  from  the  vertical,  and 
having  a  general  thickness  of  a  few  inches,  but  enlarged  in  one  place  to 
eight  inches.  The  vein  was  searched  for  a  short  distance  away  from  the 
outcrop  in  a  shaft  28  feet  deep,  but  it  was  not  found,  probably  pinching 
out  altogether. 

Further  up  the  bank  of  the  creek,  at  the  junction  marked  B,  a 
trial  hole  aiid  trench  have  been  sunk  in  granite,  exposing  a  quartz  vein 
varying  from  an  inch  to  six  inches  in  thickness,  and  containing  traces 
of  gold,  and  having  an  underlie  to  the  east-south-east  at  about  an  angle 
of  20  degrees  from  the  vertical.  Nothing  was  obsen^ed  to  encourage 
further  prospecting  on  the  vein. 

At  the  position  nmrked  C  on  the  plan  another  excavation  has 
been  made,  but  the  workings  have  fallen  in,  and  have  not  been 
reopened. 

A  shaft  was  sunk  at  the  place  marked  D,  to  a  depth  of  16  feet,  but 
the  vein  expected  to  be  found  was  not  discovered,  evidently  pinching 
out  just  below  the  surface  close  to  the  position  marked  E,  where  the 
outcrop  occurs.  At  E,  another  sliaft  on  the  hillside  has  been  sunk  in 
diorite  to  a  depth  of  18  feet,  but  without  meeting  the  vein  exposed  on 
the  surface.  It  is  here  that  the  syenite-dioi  ite  breccia  occurs,  men- 
tioned above  as  being  a  fine  ornamental  building  stone. 

Close  to  the  east  side  of  the  shaft  at  E,  are  other  workings.  They 
have  exposed  the  vein  which  was  once  considered  sufficiently  encourag- 
ing to  warrant  this  shaft  being  sunk,  but  with  the  results  above  stated. 
Copper  carbonates  occur  in  traces  in  this  vein. 

At  Allan's  mine,  situated  on  the  top  of  Allan's  Ridge  (see  accom- 
panying plan),  about  a  mile  north-east  from  Booker's  workings,  the 
country  is  slate  alternating  with  subangular  slate  conglomerate,  neither 
granite  nor  syenite  being  met  with  in  the  mine  workings.  A  few 
hundred  yards  south  of  the  mine,  however,  there  is  an  outcrop  of  what 
appears  to  be  a  decomposed  granitic  rock,  which,  at  some  considerable 
depth  below  the  surface,  might  be  in  contact  with  the  veins  which  are 
known  to  occur  here. 

Five  veins  are  exposed  on  tlie  surface  at  this  mine ;  all  are  very 
small,  have  a  north  and  south  strike,  and  are  nearlv  vertical.  No.  1 
Vein  has  been  penetrated  in  a  tunnel  driven  to  a  distance  of  76  feet, 
being  met  with  at  66  feet.  The  vein  is  about  four  inches  thick,  witli 
about  three  inches  of  a  clay  casing,  and  underlies  at  about  an  angl^ 


OLOCICAL  SURVEY  of  QUEENSLAND 


RECORDS  NtZ  PLATE [ 


1% 


of  10  degrees  from  the  vertical.  It  is  said  to  contain  gold,  but  none 
of  the  stone  lias  been  taken  out  for  trial.  The  tunnel  was  continued 
10  feet  beyond  No.  1  Vein  with  the  object  of  striking  No.  2  Vein,  but 
has  not  been  driven  far  enough,  the  distance  between  No.  1  and  No.  2 
Veins  on  the  surface  being  20  feet. 

No.  3  Vein,  20  feet  away  from  No.  2,  varies  from  two  to  seven 
inches  in  thickness,  with  an  average  of  four  inches.  It  was  worked 
from  the  surface  to  a  depth  of  15  feet,  and  several  tons  of  stone  were 
removed,  but  the  work  ceased,  and  the  mine  is  now  abandoned  and  the 
workings  fallen  in. 

No.  4  Vein,  15  feet  away  from  No.  *J,  has  been  worked  by  a 
vertical  shaft  to  a  depth  of  112  feet.  The  vein  was  discovered 
accidentally  about  eight  feet  from  the  surface,  has  an  average  thickness 
of  five  inches,  but  varies  from  half  an  inch  to  15  inches.  It  is  gold- 
bearing  from  top  to  bottom,  and  two  tons,  specially  tested  to  prove  it*» 
value,  yielded  over  two  ounces  of  gold  to  the  ton.  This  certainly  is  the 
most  promising  vein  on  the  field. 

No.  5  Vein  has  been  exposed  in  a  shallov/  shaft  about  40  feet 
north-west  of  the  shaft  on  No.  4  Vein.  It  is  about  five  inches  thick  in 
one  place,  but  in  a  distance  of  a  few  feet  it  pinches  to  two  inches,  with 
several  inches  of  a  clay  casing.  Good  prospects  can  be  obtained  from 
tlie  stone  by  crushing  and  panning  off  in  a  dish. 

Tlie  alluvial  deposits  are  mostly  confined  to  Chinaman's  Creek, 
although  gold  was  found  many  years  ago  at  Tamlyn  Creek  and  in  one 
of  the  watercourses  leading  into  Walli  Creek.  (See  plan.)  The  China- 
man's Creek  alluvial  deposits,  up  to  the  time  of  the  inspection,  have 
only  been  prospected  in  a  desultory  manner,  and  little  information 
could  be  gleaned  as  to  the  results  which  were  obtained  by  the  miners; 
but  from  the  more  recent  operations  of  the  Mount  Ubi  Gold  Mining 
Syndicate,  it  would  seem  that  while  individual  prospecting  does  not 
pay,  the  yields  are  satisfactory  when  the  work  is  conducted  system- 
atically and  on  a  large  scale. 

On  Allan's  Kidge,  dividing  Walli  Creek  from  the  heads  of  China- 
man's Creek,  the  veins  and  leaders  are  no  doubt  the  source  of  the  gold 
found  in  the  alluvial  deposits,  as  the  rock  pebbles  and  fragments 
forming  the  "  wash"  are  identical  with  the  rocks  found  on  the  ridge 
i/f  .nfu. 

It  has  been  supposed  that  mining  operations  would  be  more  suc- 
cessful if  the  alluvial  gold  were  traced  to  the  veins  fi*om  which  it  has 
been  shed,  as  the  gold  would  be  found  to  be  more  concentrated  in  the 
veins  than  in  the  alluvial  deposits.  While  this  might  be  so,  it  is  more 
))robable  that  the  gold,  shed  from  the  numerous  small  veins  and  leaders 
which  would  not  pay  to  work  on  Allan's  Kidge,  only  becomes 
sufficiently  concentrated  to  make  the  working  of  it  practicable  when  it 
is  washed  into  the  alluvial  deposits  of  the  creek  below. 

2nd  September,  1904. 


II.-THE  IRONSTONE  OF  MOUNT  LUCY, 

CHILLAGOE  DISTRICT. 

(PLATES  2  AND  3.) 


Mount  Lucy  is  one  of  several  prominent  hills  around  Almaden,  a 
station  on  the  Chillagoe  Railway  Line,  and  has  received  attention  at 
various  times  because  of  the  large  deposits  of  ironstone  wliicli  are 
known  to  occur  on  it.  Quite  recently  it  was  prospected  by  a  miner 
for  wolfram,  wlio  mistook  the  ironstone  for  this  mineral,  wliich  it 
peculiarly  resembles  in  some  of  its  characters.  The  tests  which  have 
l)een  applied,  however,  show  that  it  does  not  even  contain  traces  of  this 
1  Mineral. 

Mount  Lucy  is  situated  about  three  miles  westerly  from  Abruiden, 
and  is  close  to  the  coach  road  to  Georjjcetown.  Between  Mount  Lucv 
and  Almaden,  the  hills  are  all  composed  of  a  hornblende-biotite  granite 
containing  aplite  dykes,  quartz  leaders,  and  small  irregular  quartz 
iriasses.  Furtlier  west  of  Mount  Lucy  the  granite  does  not  appear  on 
the  surface,  the  rocks  exposed  being  shales,  calcareous  sandstones,  and 
altered  limestones.  To  the  south  and  north,  the  prevailing  rock  is 
granite. 

At  the  base  of  the  mount,  both  on  the  eastern  and  soutliern  sides, 
granite  is  exposed,  and  near  the  southern  extremity  the  same  rock 
rises  up  to  witliin  50  feet  of  the  top.  PVom  the  latter  position  the 
granite  has  a  northerly  slope,  and  is  further  exposed  in  the  gap 
between  the  two  i)eaks  (shown  in  Fig.  1,  Plate  2),  then  sinks  below  the 
garnet  rock  forming  the  nortliern  end.  On  the  western  side  the 
granite  is  flanked  bj-  chert  and  quai*tzite,  which  has  been  formed,  by 
alteration,  from  limestone. 

From  the  occurrence  of  rocks,  which  are  not  ironstone,  on  all 
sides  and  on  some  parts  of  the  top  of  Mount  Lucj-,  it  is  clearly  shown 
that  ironstone  forms  a  very  small  portion  of  its  l^ulk. 

The  longitudinal  section  (Fig.  1,  Plate  2)  shows  the  position  of  the 
granite,  the  garnet-rock,  and  the  ironstone  capping ;  while  the  cross 
section  (Fig.  2,  Plate  2)  showing  the  rock  struct uies  across  the  lower 
of  the  two  peaks  on  tlie  hill,  indicates  the  granite  to  be  the  main  rock, 
between  which  and  the  chert  and  quartzite  on  the  western  side,  a  mass 
of  garnet^rock  has  been  formed. 

The  outcrops  of  garnet-rock  on  the  hill  are  partly  decomposed,  but 
some  portions,  which  are  unaltered,  on  examination  prove  to  be  the 
garnet  variety,  Andradite.  The  garnet-rock  has  l)ec()me  disjointed  in 
Tuany  i)laces,  and  the  cracks  have  been  filled  with  silica,  while  much 
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Fig.  I 
Longitudinal    Section 
5liowingthe(0  Cranite,(Z)  the  Sedimentary  Roclcs, 
(3)  the  Garnet  Rocli&(4)the  Ironstone  Cap. 
Length  of  Section  about  400  feet.  Height  of  Southern  Peak  about  ISO  feet 
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of  tlie  garnet  has  been  chniiged  to  magnetite.  In  this  condition  the 
rock  has  been  subjected  to  exposure  and  to  surface  leaching,  and  the 
remaining  portions  of  garnet-roclc,  while  retaining  their  fonn  where 
■crystalliKed,  have  tieen  to  a  great  extent  converted  into  friable 
Tjiagiittite. 

The  occurrence  of  giiri.et  in  association  witli  limestone  and  granite 
has  previously  been  referred  to  by  the  writer  in  a.  description  of  the 
i-ocks  at  Barinundoo,  in  the  Gladstone  district,*  and  of  those  at 
Oiillngoe.t  Further  reference  need  not,  therefore,  be  made  here  on 
their  j,'enerat  clinraeters  and  tlieir  relations  to  one  another. 

An  additional  feature,  ho;ivever,  has  been  noticed  in  flie  occurrence 
■of  the  iniigneiite  in  chert,  the  former  being  a  pseudoniorph  after 
5>;irne1,  ilie  latter  resulting  fi'otn  the  alteration  of  limestone.  Boulders 
of  this  niotllcd  i-ock  occur  in  the  northern  end  of  Mount  Lucy,  a.  sketch 
(■f  one  being  here  re]>roduced.  (Fig-  I-)  They  show  that  where  tiie 
<?oiiIa(l  of  tlie  bniestone  with  granite  takes  place,  the  andradite  garnet 


Fig.  1. 


r-t(nrcer  limestone) 
B  OF  Chebt  asd  Garnet, —Mount  Lfci. 

has  formed,  frequently  as  large  massive  crystals,  and  that  before  the 
alteration  of  the  garnet  took  place,  the  limestone  was  altered  to  chert 
and  quartzite,  the  garnet  altering  to  magnetite  at  a  subsequent  stage. 
Tlie  limestones  do  not  outcrop  close  to  tlie  mount,  but  are  exposed 
about  half  a  mile  to  the  west,  whei'e  they  are  somewhat  siliciiied  and 
coarselv  crystalline.  Closer  to  the  mount  the  rocks  are  soft  shales  and 
calcareous  sandstones,  while  at  its  base  the  cherts  are  to  be  found  as 
small  rugged  outcrops  exposed  sevei'al  feet  above  the  surrounding  soil. 

*  Geological  and  Mineral  Feature*  of  Diglum  Greek,  Buinundoo,  Ulwlatone  Dis- 
trict, Ac.  ByB.  D.  BriBb. :  By  Auth.,  1901,  pB([e  12.  (G.S.Q.,  P.  No.  162.)  (BulL 
No.  Ifi.) 

t  "Rome  ChiUagiK  Geological  Not«s,"  in  Ahd.  Pn^.  Report  of  the  Geol.  8urv. 
for  1900.    (G.S.g.,  P.  Ko.  16U.) 


No  opportunity  has  been  afforded  to  thoroughly  examine  these  cherts, 
so  at  present  no  opinion  can  be  formed  as  to  whether  they  contain  any 
microscopic  organisms. 

Wollastonite,  with  chei*t,  forms  very  conspicuous  outcrops,  the 
lijrht  coh>ur  of  tlie  former  and  tlie  dark  colour  of  the  latter  being  very 
noticeal)le  features.  The  wollastonite,  in  weathering  very  easily,  helps 
to  exaggerate  the  nigged  structure  of  the  chert,  which  stands  out 
boldly,  while  the  wollastonite  is  worn  down  into  crevices  and  hollows. 
A  sketch  of  this  is  shown  in  Fig.  1,  Plate  '^. 

All  the  data  accumulated  during  the  exan)ination  indicate  the  iron-* 
stone  to  be  only  a  shallow  deposit,  and  there  is  no  evidence  to  show- 
that  it  forms  anything  more  than  a  cap*  to  the  mountain.  The  iron- 
stone is,  ///  situ,  confined  to  the  top,  having  its  highest  position  at  the 
south  end,  and  gradually  falling  towards  the  north  end.  There  is  no 
indication  of  its  extending  below  the  surfacL',  except,  i)erhaps,  where 
the  ironstone  is  close  down  to  the  level  of  the  plain  on  the  northern 
end.     (SW  Fig.  1,  Plate  2.; 

The  total  length  of  the  mount  is  about  000  feet,  while  its  widtli  at 
the  base  is  about  250  feet,  the  height  above  the  surrounding  country 
being  about  150  feet.  The  average  thickness  of  ironstone  is  roughly 
estimated  to  be  50  feet,  its  wudth  to  be  about  50  feet,  and  its  length 
about  700  feet.  WitJi  these  dnnensions  the  number  of  tons  of  ironstone 
on  tlie  cap  of  Mount  Lucy  would  be  about  250,000  tons.  Adding  to 
this  the  large  quantity  strewn  all  around  the  sides  of  the  mount,  which 
amounts  to  about  100,000  tons,  there  will  be  a  total  of  .*550,000  tons,  a 
fair  estimate  of  the  quantity  of  ironstone  actually  in  sight. 

The  inineralogical  characters  of  the  ironstone  show  it  to  be 
between  nuignptite  and  hematite.  Its  ciystalline  form  is  that  of 
magnetite,  while  in  colour  and  streak  it  resembles  hematite.  Some 
of  the  crystals  may  be  isomorphous  after  garnet,  but  thei-e  is  no  doubt 
that  some  of  the  magnetite  has  been  formed  without  being  an 
alteration  product  of  this  mineral. 

2Sth  June,  1905. 
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Weathered  mass  of  Chert  and  Wollastonite 


Fig.2 

Boulder ofMagnetile  showing  cleavage 
with  remnants  of  Garnet  rock  partly  decomposed 


Ill -TESTING  SAMPLES  FOR  PROSPECTORS. 


Samples  of  ore  are  constantly  being  received  by  the  Geological 
Survey  Office  from  miners  and  others  who  desire  to  know  the  com- 
mercial value  of  the  minerals  they  contain,  but  the  conditions  to  be 
fulfilled  are  not  generally  observed,  neither  are  the  samples,  except  in 
rare  instances,  properly  prepared  for  assay. 

Minerals  and  rock  specimens  requiring  simple  classification  are 
examined  unconditionally,  but  a  stipulation  is  made  that  those  who 
require  fire  assays  or  chemical  analyses  of  minerals  should  be  pros- 
pectors, and  also  that  the  samples  ai*e  from  localities  which  are  not 
well-defined  centres  of  mining  development,  but  rather  where  the 
country  is  being  developed  after  having  been  abandoned,  or  where 
previously  no  prospecting  work  ha»s  been  undertaken. 

These  conditions  ai'e  objected  to  by  many,  but  our  desire  is  simply 
to  assist  in  the  work  of  mineral  discoveiy,  and  this  object  is  attained 
by  attending  to  the  requirements  of  the  prospector.  When  assays  are 
made  for  buyers  aind  sellers  of  paix^els  of  ore,  or  for  the  purpose  of 
company  flotation,  the  schedule  charges  aie  insisted  upon.  The 
privilege  of  obtaining  free  assays  from  the  Department  is  no  doubt 
abused  to  some  extent,  but  this  evil  might  be  tolerated  in  view  of  the 
good  results  which  accrue  in  so  many  other  ways. 

There  is  another  condition  which  niost  prospectors  take  exception 
to  at  first,  but  which,  nevertheless,  is  quite  in  reason — that  is,  making 
known  the  locality  from  which  the  samples  were  obtained.  An  average 
of  about  10  per  cent,  of  the  samples  tested  give  returns  which  show 
that  the  minerals  they  contain  are  in  payable  quantities,  t^ie  90  per 
cent,  l^eing  of  no  present  commercial  value.  Of  the  latter,  about  60 
per  cent,  are  not  even  of  prospective  value,  the  remaining  30  per  cent, 
possibly  being  valuable  in  years  to  come — when  facilities  for  mining 
development  and  for  transport  become  better,  and  when  some  of  the 
minerals  now  worthless  will  no  doubt  be  found  useful  in  some  of  the 
manufacturing  industries. 

It  is  also  very  important  that  the  absolutely  valueless  mineral 
deposits — the  60  per  cent. — should  be  recorded  to  indicate  the  locali- 
ties where  prospecting  work  has  been  futile.  It  is  now  known  that 
duplicate  assays  have  been  made  of  minerals  from  the  same  locality, 
separate  parcels  being  sent  by  different  individuals,  each  of  whom, 
perhaps,  was  not  aware  that  others  had  furnished  similar  samples  to  be 
tested.  Were  particulars  supplied  regarding  the  localities,  this  dupli- 
cation of  assays,  and  the  expense  incun'ed,  would  be  avoided. 

Another  advantage  resulting  from  the  possession  of  this  infor- 
mation would  be  in  enabling  advice  being  given  to  miners  who  wish  to 
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further  prospect  a  niiiieral  deposit  previously  examined.  Miners  could 
be  fj^iven  the  results  of  previously  made  assays  and  tests  of  mineral 
deposits  they  propose  to  operate  upon,  if  such  have  been  made,  and  this 
mipfht  result  in  encouragement  l)eing  jj^iven  to  further  development,  or, 
on  the  other  hand,  might  indicate  that  such  work  would  entail  waste  of 
laljour  and  money.  It  has  frequently  happened  that  ^  party  of  miners, 
in  reopening  an  abandoned  mine,  would  not  have  started  oi)erations  liad 
they  known  beforeliand  the  result  of  assays  made  for  those  who 
previously  worked  the  mine. 

The  preparation  of  samples  for  a«say  and  for  mineral  classiticatiou 
is  <iuite  simple,  and  should  hardly  need  a  description.  Nevertheless, 
j>arcel8  of  stone  are  frequently  received  which  consist  j^erhaps  of  a 
couple  of  pieces,  and  which  cannot  be  considered  average  samples. 
For  the  dettrmination  or  cJassifiaitioii  of  any  mineral  species,  good 
clean  pieces  are  desired,  and  the  quantity  should  not  be  too  small. 
In  the  t'Htinint'ion  of  quafttities,  such  as  the  percentage  of  copper  or  tin, 
or  the  numl)er  of  ounces  of  gold  or  silver  per  ton,  it  is  necessary  to 
carefully  })repare  the  samples.  Many  will  break  off  m>  piece  of  stone 
from  a  lode  and  from  that  expect  a  result  indicating  the  average  yield 
of  the  whole  mass,  and  fail  to  see  that  in  such  a  test  rich  stone  may  be 
overlooked.  On  the  other  hand,  the  specimen  might  give  a  rich  return, 
and  will  perhaps  result  in  money  being  spent  in  developing  the  deposit 
of  mineral,  after  which  it  might  be  found  that  the  bulk  of  the  stone  is 
either  barren  or  too  poor  to  pay.  The  man  who  supjUies  the  funds  for 
canying  on  operations  might  think  the  prospector  had  deceived  him 
as  to  the  quality  of  the  stone,  or  both  might  think  the  stone  was  not 
properly  tested  in  the  laboratoiy,  and  put  the  blame  on  the  a«sayer. 

The  better  method  of  sampling  is  to  take  stone  from  all  exposed 
l)laces  on  the  lode,  which  must  then  be  crushed  and  mixed,  and  afterwards 
(piartered.  One  (|uarter  is  then  more  finely  crushed  and  again  mixed 
and  quartered,  the  operation  being  repeated  until  the  bulk  is  reduced 
sufficiently  to  make  a  small  finely-crushed  sanqjle  weighing  two  or 
three  pounds.  When  this  is  not  practicable,  very  small  })ieces — say, 
fifteen  to  the  ounce — should  l)e  chipped  off  all  exposed  places,  from 
which  a  sanq>le  is  taken  after  finely  crushing  and  mixing.  This  will 
give  a  fairly  satisfactory  result,  although  not  so  accunite  as  the  former 
method.  It  would  also  be  as  well  to  include  a  large  chip  of  the 
mineral  as  a  guide  to  its  classification. 

Attention  should  also  be  given  to  the  forwarding  of  sami)les. 
They  should  have  some  distinguishing  mark,  and  this  should  be 
referred  to  in  the  letter  of  advice.  Many  samples  received  are  without 
marks,  which  causes  confuwon,  and  the  greatest  care  has  to  be  exer- 
cised in  identifying  post-marks,  or  in  comparing  handwriting,  in  order 
to  avoid  samples  from  one  individual  being  mistaken  for  those  sent  by 
another. 

2:}rd  January,  1905. 


IV -MONAZITE  IN  QUEENSLAND. 


For  some  time  past  moiiazite  has  been  known  to  occur  in  the 
beach  sands  on  the  coast  of  Queensland,  and  numerous  samples  have 
been  sent  to  the  Geological  Sul'^'ey  Office  for  the  examination  of  their 
monazitic  contents. 

Many  years  ago  the  beach  sands  near  the  mouth  of  the  Tweed 
River  were  prospected  for  gold,  and  in  a  small  quantity  of  the  sand 
purchased  by  this  office  from  Mr.  Dw^-er  there  were  detected  platinum 
and  osmiridium,  a  concentrated  sample  of  which  yielded  on  assay 
26.12  per  cent,  of  platinum  and  40.02  per  cent,  of  osmiridium.  In 
190*3  another  sample,  purchased  from  tlie  same  miner,  was  found  to 
contain  a  monazite-like  mineral,  alluvial  gold,  2.16  per  cent,  of 
platinum,  and  1.61  per  cent,  of  osmiridium.  During  M-irch  and  May, 
1904,  other  samples,  of  beach  sand  from  near  the  mouth  of  the  Tweed 
were  submitted  for  examination,  the  first  one  received  with  the  intima- 
tion that  it  wa><  thought  to  contain  monazite.  In  May  an  inspection  of 
the  beach  sa.nds  north  of  the  entrance  to  the  Tweed  River  was  made  by 
Mr.  Biill,  who  obtained  samples  in  which  the  Government  Analyst 
detected  the  presence  of  4.3  per  cent,  of  earths  of  the  cerium  group 
(calculated  as  oxides  and  including  0.4  per  cent,  of  thoria).  Subse- 
quently information  was  received  tliat  the  beach  miners  were  obtaining 
tinstone,  a  concentrated  sample  of  which  yielded  54  per  cent,  of  tin. 
This,  on  a  later  insj>ection,  was  contirmed  by  Mr.  Ball,  whoee  report 
has  already  been  published.* 

The  presenc-e  of  the  monazitic  sands  at  the  Tweed  has  resulted  in 
other  parts  of  the  coast  being  prospected,  and  a.  bulk  sample  from  the 
mouth  of  the  Jolmst one  River,  obtained  tlirough  Dr.  MacDonald,  of 
Geraldton,  was  forwarded  by  the  Department  of  Mines  during  March, 
1904,  to  the  Imperial  Institute  in  London  for  examination. 

The  locality  from  which  this  sample  was  taken,  according  to  Mr. 
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Jolin  Cameron,  is  inside  tlie  entrance  to  the  river  on  tlie  south  side, 
and    is   shown    on    the    accompanying    sketcli    plan.      Mr.    Chap- 


Sca/e    of  ^fi/es 


:   SHOWING    POSITION   OP   UO.VAKITIC   SAXnS.   JOHNBTONB  RITBll. 

(Mnitazilir  DrpnsUg  along  dollnl  lint  frmn  A   to  A.) 

man,  wlio  has  Ijeen  exainining  the  beacli  deposits  in  tlie  neighbourhood 
of  tlio  JolinBtotie  River,  states  tliat  tliere  are  no  iroii-benriiif;  sands  on 
the  1«n<.'li  on  ttie  north  xide  of  the  river,  and  he  is  of  opinion  that  the 
ocean  heauh  on  the  south  side  of  the  entrance  would  yield  more  heavy 
minerals  than  the  locality  from  which  the  analysed  sample  was  taken. 
This  concentrated  material  was  then  analysed  in  the  Scientific 
and  Technical  Department  of  tiie  Init>erial  Institute,  and  gave  the 
following  result : — 

Silita,  Si0.j        7.39 


Thorium  oxide  (thinin).  Tl 
Alaniiiui.  Al,a, 

Yttria,  V.O, 

Vernt  oxMe.  Fh.,0:,  ... 
FHmiuH  oxitle,  Feb  ... 
Maiigunoufi  uiMh,  ^MiiO 
Cupper  uxide,  OuO 

Limi!.  Ci>0         

MagnHHiH,  UgO 
CeruDB  uxide,  CnO 
PhtHphoriD  Mid,  P,U,, 
Niubic  oxide,  Nb,On    I 
TuiMlic  oxide,  T>,0,  | 
MoiBtunt 
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These  results  indicated  the  presence  of  the  minerals  ilmenite, 
quartz,  garnet^  zircon,  magnetite,  monazite,  and  possibly  tantalite  in 
the  "concentrate,"  and  this  was  confirmed  by  microscopical  examina- 
tion. The  proximate  composition  of  the  concentrated  mineral  may, 
therefore,  be  taken  as — 

Ilmenite  (Fe,  ^Iii,  Mg)0,  TiO^        84.0  per  cent. 

Magnetite,  FejO*        1.8  „ 

Zircon,  ZrOj,  SiOo      1.4  „ 

Quartz,  3iO*      4.4 

(iamet  and  other  silicates  containing'  alumina,  5.0  ,, 
lime  and  magnesia 

Monazite*           1.2  ,, 

Tantalite            0.9 

Moisture            0.8  ,, 

*  A  iMirtion  of  the  tUoria  niay  Ik*  present  as  thorite  (thorium  siUeatei. 

The  only  constituents  of  the  sand  likely  to  be  of  immediate 
commercial  value  are  the  oxides  of  thorium  and  cerium.  The  amount 
of  thoria  present  in  the  ''concentrate''  is  only  0.23  per  cent.,  and  in 
the  crude  mineral  0.05  per  cent.,  and  the  proportion  of  cerium  oxide 
0.46  per  cent,  in  the  "concentrate''  and  0.10  per  cent,  in  the  original 
sand. 

Material  as  poor  in  these  oxides  as  the  present  sample,  or  even 
tlie  "  concentrates ''  prepared  from  it  at  the  Imperial  Institute,  would 
probably  not  prove  remunerative  to  work  under  present  conditions. 
At  the  present  time  the  value  of  the  '  concentrates  "  as  a  source  of 
thoria  would  probably  not  exceed  £2  10s.  per  ton,  assuming  that  it 
would  pay  to  extract  thoria  from  such  material. 

The  percentage  of  thoria  could  doubtless  be  increased  by  removing 
the  magnetite  and  ilmenite  by  magnetic  separators,  but  it  would 
seem  hopeless  to  attempt  to  compete  by  these  means  with  the  Brazilian 
monazitic  sands,  which  constitute  at  present  the  principal  commercial 
source  of  thoria;  these,  in  the  concentrated  form  in  which  they  are 
exported,  yield  from  5  to  8  per  cent,  of  this  oxide.  A  mineral  found 
in  Ceylon,  and  discovered  to  be  a  new  mineral  (thorianite)  by  analysis 
at  the  Imperial  Institute,  contains  as  much  as  70  to  80  per  cent,  of 
thoria,  and  therefore  is  of  greater  value  than  any  other  source  of 
thoria.     The  quantity  available  appears,  however,  to  be  small. 

The  percentage  of  cerium  oxide  in  the  Queensland  sand  is  double 
that  of  the  thorium  oxide,  but  the  demand  for  the  former  is  very 
limited,  since,  in  the  construction  of  mantles  for  incandescent  gas 
lighting,  only  1  per  cent,  of  ceria  is  used  to  about  99  per  cent,  of 
thoria. 

Titanium  oxide  is  present  in  the  concentrate  to  the  amount  of 
44.59  per  cent.,  cori'esponding  to  9.27  of  the  crude  sands. 

*  -jt-  *  *  *  *  * 

The  only  other  constituent  of  the  sand  likely  to  possess  commer- 
cial value  is  the  tantalum.     Recent  experiments  have  shown  that  this 
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metal  can  be  used  as  a  filament  in  electric  glow  lamps,  and  such  lamps 
are  now  on  the  market.  The  **'  concentrate "  prepared  from  the 
Queensland  sand  contained,  however,  only  0.78  of  tantalic  and  niobic 
oxides,  so  that  it  is  improbable  that  this  material  could  be  used  as  a 
commercial  source  of  tantalum  in  competition  with  the  other  richer 
tantalum  minerals  available. 

During  an  examination  by  the  writer,  in  December,  1904,  of  the 
wolfram  fields  of  Northern  Queensland,  tests  were  made  of  a  heavy 
mineral  occurrin*:^  at  several  localities  on  the  WaJsh  and  Tinaroo 
Mineral  Fields,  which  the  miners  thoug'ht  might  be  scheelite,  but 
whicli  blowpipe  and  other  t^sts  indicated  to  be  monazite  or  some 
mineral  closely  allied  to  it.  As  the  mineral  in  two  of  the  localities 
occur  in  situ,  close  attention  wa.s^  paid  to  its  mode  of  occurrence.  The 
mineral  was  first  pointed  out  by  Mr.  MacMalion,  a  miner,  who  wanted 
to  know  if  the  heavy  brown  mineral  being  found  in  small  qupjitities 
with  alluvial  tin  around  Fossilbrook  was  of  any  value.  Later  on,  the 
monazite  was  identified  at  Bttmford,  Old  Wolfram  Camp,  Emuford, 
Ord,  and  Coolgarra,  occurring  only  in  traces  on  some  of  the  fields, 
while  in  others  its  presence  in  quantity  constituted  a  serious  hindrance 
to  the  cleaning  of  the  wolfram  associated  with  it. 

The  monazite  has  only  been  found  i?i  situ  where  wolfram  deposits 
pay  to  work,  so  probably  other  richer  deposits  are  known  which 
have  been  passed  over  V)ecause  of  tlie  absence  or  scarcity  of  wolfram 
in  them. 

The  miners  liave  thrown  it  away  a.s  worthless  because  the  wolfram 
dealers,  knowing  it  was  not  scheelite,  have  refused,  repeatedly,  to  take 
it  at  any  price.  A  wolfram-mining  venture  in  one  place  failed,  and 
the  mine  was  abandoned,  because  the  supposed  scheelite  could  not  be 
sold,  while  at  another  locality  a  wolfram  miner  had  accumulated  a 
large  quantity  of  it,  and,  without  considering  its  prospective  value  in 
other  respects,  was  pleased  to  be  told,  in  time,  that  it  was  not 
scheelite,  thus  saving  the  expense  of  dressing,  bagging,  and  forwarding 
by  rail  to  Cairns. 

Later  on,  further  details  of  the  monazite  deposits  will  be  given  in 
ccmiection  with  the  report  being  prepared  on  the  wolfram  fields  of 
Queensland,  but  in  the  meantime  some  information  concerning  it  may 
be  here  given  for  the  benefit  of  those  interested  in  the  matter. 

The  colour  of  the  mineral  varies  from  deep  reddish-brown,  clove- 
brown,  light-brown,  to  light  brownish-yellow,  presenting  frequently 
the  colour  and  lustre  of  "  resin''  tinstone.  It  is  semi-f  ranslucent  on 
the  edges  and  in  thin  flakes,  but  otherwise  is  opaque.  The  lustre  is 
somewhat  resinous  on  a  fractured  surface,  but  is  glassy  or  shining  on 
fresh  cleavage  faces.  It  has  distinct  cleavages  in  three  directions  (as 
well  as  others  not  easily  recognised),  somewhat  resembling  in  appear- 
ance the  rhombohedral  cleavage  of  calcite. 
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With  a  knife  blade  moiiazite  can  be  scratched  without  difficulty ; 
but,  being  rather  brittle,  and  separating  readily  into  cleavage  flakes, 
some  specimens  crumble  when  scratched,  and  give  the  impression  that 
the  mineral  is  ra.ther  soft. 

The  specific  gravity  is  high,  being  5.04  (equivalent  to  iron 
pyrites) ;  and,  while  this  makes  it  troublesome  to  separate  from  the 
wolfram  in  the  dressing  of  that  mineral,  it  affords  a  very  ready  means 
of  distinguishing  it  from  most  other  minerals  otherwise  resembling  it. 

Topaz,  sclieelite,  and  felspar  are  minerals  commonly  found  with 
the  wolfram,  and  by  the  novice  may  easily  be  mistaken  for  monazite. 
The  topaz  may  be  known  by  its  extreme  hardness  (being  scratched 
with  a  knife),  but  otherwise,  in  rough  specimens,  particularly  in 
colour,  it  has  been  observed  to  much  resemble  monazite. 

The  scheelite,  which  may  be  scratched  with  a  knife,  is  but  a  little 
heavier  than  monazite  and  sometimes  resembles  it  in  colour,  but  the 
three  distinct  cleavages  are  absent.  The  felspar,  in  its  colour  and 
cleavage,  may  be  mistaken  for  monazite,  but  it  has  not  a  resinous 
lustre;  besides,  it  is  so  nmch  lighter  in  weight,  and  is  not  so  readily 
scratched  with  a  knife.  The  blowpipe  reactions  are  also  useful  tests  in 
distinguishing  these  four  minerals  from  one  another,  but  the  tests 
cannot  be  applied  by  those  having  no  experience  in  blowpipe  work. 

The  monazite  was  observed  to  occur  in  pure  ciystalline  masses, 
sometimes  several  pounds  in  weight,  and  also  in  small  cleavable  grains. 
Both  forms  are  irregularly  disseminated  in  quartz,  black  mica  (biotite), 
and  chloritic  mica,  and  are  in  association  with  wolfram,  molybdenite, 
scheelite,  tinstone,  fluorspar,  and  mispickel.  With  the  exception  of 
wolfram,  these  associated  minerals  are  only  in  comparatively  small 
quantities. 

The  deposits  containing  the  monazite  are  in  granite  country,  but 
close  to  quartz-porphyiy  and  slate.  In  the  granite,  and  also  at  the 
junction  of  this  rock  with  the  ix)rphyry  and  slate,  irregular  masses  of 
greisen  have  been  formed  from  the  alteration  of  the  granite,  and  it  is 
in  this,  following  closely  the  l>ehaviour  of  the  wolfram,  that  the 
monazite  deposits  are  to  be  found. 

The  size  of  the  monazite  masses  and  the  percentage  of  the  mineral 
in  the  greisen  lodes,  are  abnormally  high  when  compared  to  foreign 
monazite  deposits,  and  no  doubt  a  large  quantity  of  it  could  be 
obtained  as  a  by-product  in  the  mining  of  wolfram. 

The  most  important  foreign  monazite  deposits  are  in  Brazil  and 
in  the  State  of  South  Carolina,  United  States.  The  Brazilian  niines 
in  1902  produced  about  811  tons  of  monazite  sand,  having  a  per- 
centage of  from  5  to  8  per  cent,  of  thoria  (the  substance  so  valuable 
in  the  manufacture  of  incandescent  gas  mantles),  the  total  value  being 
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£16,898  19s.  2d.,  or  about  £20  16s.  per  ton.  The  South  Carolina 
mines  in  1903  produced  340  tons  of  nionazite  sand,  valued  at  £13,464, 
or  about  £35  per  ton. 

A  preliminaiy  analysis  of  a  clean  sample  of  the  Queensland 
monazite  yielded  66  per  cent,  of  cerium  and  other  rare  earths  (Govern- 
ment Analyst).  A  commercial  sample,  uncleancd  and  without  any  con- 
centration, yielded  2.6  per  cent,  of  thoria,  and  56.1  per  cent,  of  oxides 
of  the  cerium  and  yttrimn  groups  (Basil  Turner).  This  sample,  if  con- 
centrated or  picked  to  obtain  clean  mineral,  would  probably  yield  3 
per  cent,  of  thoria,  which  at,  say,  £5  per  unit,  would  show  the  monazite 
to  be  worth  £15  per  ton.  This  return  certainly  warrants  further 
attention  being  paid  to  the  occurrence  of  the  deposits  as  an  increase  of 
2  per  cent,  of  the  thoria — making  5  per  cent. — would  be  worth  about 
£8  per  unit,  or  about  £40  per  ton  of  monazite. 

17th  May,  1905. 


Y.-A  SOIL  SURVEY  FOR  QUEENSLAND. 


The  advantages  which  would  result  from  having  a  survey  made 
of  the  soil  areas  in  certain  parts  of  (Queensland  have  been  so  satisfac- 
torily demonstrated  that  nothing  need  be  stated  here  in  support  of  the 
proposition  made  that  one  should  be  undertaken.  Something,  how- 
ever, may  be  added  regarding  the  carrying  out  of  such  a  project, 

A  soil  survey,  it  must  be  clearly  understood,  must  be  very  thorough 
in  its  work  if  good  results  are  to  be  expected  of  it,  and  this  can  only 
be  achieved  by  its  establishment  on  a  proper  basis,  and  by  the  employ- 
ment of  men  having  a  scientific  training. 

American  j)ractice  in  this  respect  has  been  very  successful,  and 
may  be  taken  as  a  guide  for  us  to  follow.  There,  it  has  been  shown, 
the  work  of  collecting  information  is  being  performed  by  a  staff  of 
men  who  are  closely  in  touch  with  a  geological  and  mineral  survey, 
and  in  some  of  the  States  all  tlie  specialists  in  geology,  mining, 
agriculture,  ifec,  comprise  the  staff  of  what  is  termed  a  geological  and 
natural  history  survey. 

Economy  and  general  utility  liave  been  made  the  basis  of  the 
amalgamation,  as  it  was  found  that  information  bearing  on  soils, 
minerals,  rocks,  physical  features,  timbers,  etc.,  could  be  collected  by 
the  one  survey  party,  leaving  nmch  of  the  details  to  be  worked  out  in 
the  laboratories  by  the  mineralogist,  petrologist,  palaeontologist, 
chemist,  botanist,  entomologist,  and  other  specialists. 

In  our  own  Geological  Survey  most  of  the  work  of  the  staff  is  con- 
nected with  the  mining  industry,  and  the  increasing  demands  made  on 
it  in  connection  with  the  examination  of  mines  and  mining  districts 
leaves  no  time  to  devote  to  work  of  a  more  general  character.  With 
the  i)roposed  soil  survey,  and  the  existing  geological  survey,  however, 
the  nucleus  of  a  geological  and  natural  history  sui'vey  could  be  estab- 
lished, which  in  course  of  time  would  so  develop  that  the  work  of  its 
officers  would  be  applied  to  other  industries  besides  mining  and  agricul- 
ture. 

A  reference  to  this  subject  was  made  in  last  year's  Progress 
Report  of  the  (xeological  Survey,*  sliowing  tliat  information  should  be 
accunmlated  about  all  mineral  products  which  could  be  utilised  for 
industrial  purposes,  such  as  mineral  fertilisors,  pottery^  and  brick- 
making  material,  ornamental  and  building  stones,  cement-making 
material,  mineral  lubricants,  and  mineral  paints. 

2r)th  February,  1905. 


*  Ann.  Rep.  Dept.  of  Mines,  1903,  p.  172. 


VI -BORING   FOR  COAL  NEAR  TOWNSVILLE. 

(PLATE  4.) 


An  inspection  by  the  writer  was  made  recently  of  the  develoj)- 
iiionts  in  coal  pro8j)ecting  close  to  Townsville,  on  the  Northern  Railway 
Line,  and  while  engaged  on  this  work  some  data  was  accumulated 
regarding  the  position  and  depths  of  some  of  the  bores  put  down  many 
years  ago. 

In  a  report  on  coal  near  Townsville,*  Dr.  Jacl^  refers  to  tlie  exist- 
ence of  coal  measures  in  a  railway  cutting  at  Stewart's  Creek,  6J  miles 
from  Townsville,  on  the  railwav  line,  in  wliich  a  small  seam  of  coal  was 
exposed.  The  analysis  of  a  sample  of  this  coal  gave  tJie  following 
results : — 

Analysis  of  Small  Coal  Seam^  Stewards  Creek  Railway  Cutting. 

Volatile  matter  (including  water)    ...     53*84  per  cent. 
Fixed  carbon  ...         ...         ...     37*87       „ 

A.Bf  1  ...  ...  ...  ...  ...  Q     a»  J  ,, 


lOO'OO 

The  remarks  appended  show  that  '*  the  coal  is  of  a  remarkably 
high  quality,  whether  for  gas-making  or  steaming  purposes.  Should 
a  similar  seam  be  discovered  of  workable  thickness,  a  great  impetus 
would  be  given  to  the  manufacturing  industrie.s  of  the  North." 

In  1888  another  report  (unpublished)  was  made  by  Dr.  Jack  on 
the  same  subject,  having  special  reference  to  some  bores  sunk  at 
Stewart's  Creek  for  the  purpose  of  testing  the  measures  containing  the 
small  seam  of  coal  refeired  to  above. 

The  examination  made  by  the  writer  included  an  inspection  of  tJie 
various  bore  sites  and  the  coal-measure  outcrops,  together  with  the 
eruptive  rocks  in  the  vicinity,  and  the  opinion  was  formed  that  the 
bores  have  been  put  down  too  close  to  the  eruptive  rocks,  and  that  it 
would  have  been  better  to  have  sunk  further  nortli-west,  oven  if  tlio 
drift,  which  has  been  found  to  be  of  considerable  thickness  in  the  bores, 
were  expected  to  be  deeper  before  the  measures  were  penetrated. 

The  rocks  exposed  on  the  surface  near  the  railway  show  that  shales 
and  greywackes  are  interbedded  with  sheets  of  basalt  and  with  volcanic 
tuffs  containing  impressions  of  Glossopterisy  the  disturbed  conditions 
which  generally  prevail  indicating  that  if  a  coal  seam  were  found  it 
would  prove  to  be  unworkable. 

*  Geological  Observations  in  the  North  of  Quf*ensland,  188G-7.      K.L.J.      hrish.  : 
By  Auth.,  1887,  page  14.     (G.S.Q.,  P.  No.  35.) 
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Two  other  borcH  liave  l)eoii  put  tUwn  at  Stewart's  Creek  by  the 
North  Queensland  Collieries  Company,  the  two  Ixnes  Ix'iiijjr  1,000  ftH>t 
apart.  Xo.  1  North  Queensland  Collieries  Company's  bore  was  sunk 
in  1003  to  a  depth  (rf  ll>*5  feet  by  a  calyx  drill,  tlien  continued  to 
259  feet  Ijy  a  diamond  drill.  No.  '2  North  t^ieensland  Collieries 
Conipany's  l>oro  was  sunk  in  1904  to  a  deptli  of  --^'J  feet  by  a  jumper 
drill. 

At  Antil  Plains  a  bore  is  being  sunk  in  coal  measures,  but  the 
results,  so  far,  have  not  been  successful. 

The  following  is  a  list  of  bores  and  shafts  which  hare  been  put 
down  at  various  times  ahout  Stewart's  Creek,  and  tlieir  positions  are 
shown  on  the  accompanying  plan.    (Plate  1.) 

STEWARTS  CREEK  COAL  HORES  AND  SHAFT. 

*Twaddles  No.  1  Bore — 

Position — One  chain  south  of  IlaswelFs  Shaft. 

Record — 89  feet  deep  in  drift.    Abandoned. 
^Twaddles  No.  '2  Hore- 

Position — At  south-west  corner  of  Portion  100. 

Record — 101  feet  in  drift.    Abandoned. 

^Twaddles  No.  -5  Bore-  - 

Position — At  south-east  corner  of  Portion  100. 

Record— 59  feet  in  drift,  then  struck  i)orphyry.     Abandoned. 
*T waddles  No.  1  Hure— 

Position — At  the  middle  of  western  side  of  Portion  100. 

Record — 109  feet  in  drift,  then  IM)  feet  7  inches  in  bedded  sand- 
stones. 

^Simpson  and  Rodger's  Hore- 

Position — In  Portion  99,  20  chains  from  northern  boundary  of 
Portion  100. 

Record — 50  feet  deep  in  drift.     Abandoned. 

*Haswell's  Shaft- 
Position — Seven  chains  east  of  Simpson's  Bore. 
Record — 41  feet  deep  in  drift.     Abandoned. 

*Townley  Coal  Com])any's  Bores  — 

Position — Sunk  within  a  few  inches  of  one  another,  30  chains 
south  of  Portion  100,  on  Reserve. 

Record  of  No.  2  Bore — Drift,  26  feet;  sandstones  and  shales,  59 
feet;  trappean  rock,  15  feet;  total,  100  feet.  Bore 
abandoned  because  of  an  accident. 

Record  of  No.  1  Bore — Drift,  26  feet:  sandstones  and  shales,  58 
feet ;  total,  74  feet. 


•Report  (M.S.,  No.  P.»)  by  Dr.  R.  L.  Jack,  dated  Townsville,  29th  May,  1888. 
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Shallow  bore — 

Position — Tn    Portion    122v,    west   of   Townley   botres,    between 

creek  and  railway. 
Record— In  drift;  depth,  10  feet  (?). 

Nortli  Queonsland  Collieries  Company's  No.   1   Bore — 
Position — In  Portion  150,  south  of  Portion  8 v. 
Record — Drift,  78  feet ;   coal  measures,  181  foot  (coal  traces  at 

SG  feet,  coal  and  shale  biind  at  1*2')  feet^  7-incli  coal  seam 

at  1 23  feet) ;  total,  259  feet. 

North  Queensland  Collieries  Company's  No.   2  Boro — 

Position — 1,000  feet  south  of  No.  1  Ijore. 

Record — Drift,  3.S  feet;  cojil-measure  sandstones  and  shaly  sand- 
stones, 200  feet  G  inches;  total  doi)th,  2*5*5  foot  G  inches. 

North  Queensland  Collieries  Company's  No.   -5   15oro- — 
Position — Near  Antil  Phiins  Hailwav  Station. 

i- 

Record — Coal-measure  sandstones  ;  depth,  1 
16th  February,  1005. 
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VIl— THE  TESTING  OF  QUEENSLAND  COALS. 


The  industrial  importance  of  having  a  series  of  practical  tests 
made  of  the  numerous  varieties  of  Queensland  coals  has  become  so 
very  evident  of  late  that  some  details  of  the  methods  which  should  be 
adopted  in  an  investigation  might  be  added  to  the  remark  made 
previously  in  the  (geological  Records,  No.  1,  of  1004. 

It  may  be  stated,  in  the  beginning,  that  wc  have  coals  in  Queens- 
land which  appear  to  be  suita]>le  for  every  purpose,  whctlier  for  steam- 
raising,  coke-making,  gas-making,  smitlis'  work,  or  domestic  uses. 

For  steam- raising  there  are  a  great  numl)er  of  <rood  coals  which 
can  be  utilised  for  general  work,  some  being  best  adapted  for  use  in 
locomotive  boilers,  while  others  are  more  suitable  for  firing  marine 
boilers.  Of  the  latter  class,  a  few  have  the  rare  quality  of  being  smoke- 
less, and,  therefore,  other  conditions  being  favourable,  adapted  to  the 
requirements  of  the  Admiralty. 

Many  of  the  coals  are  well  suited  for  coke-making,  and  some  of 
these,  with  up-to-date  plants  for  washing  and  coking,  would  make  coke 
of  the  finest  quality. 

In  the  manufacture  of  gas  for  illumination,  many  of  our  coals 
are  being  used  extensively  at  the  present  time,  and  their  value  in  this 
respect  is  fairly  well  known.  In  the  production  of  gaseous  fuel,  little 
is  known  as  to  their  suitability,  and  more  information  on  the  question 
is  much  desired. 

The  results  of  numerous  tests  which  have  been  made  from  time  to 
time  are  undoubtedly  satisfactoiy,  so  far  as  tliey  go,  but  no  standard 
tests  have  been  made  showing  all  the  qualities  of  the  different  classes 
of  coal ;  and  at  the  present  time  a  consumer  of  coal  has  to  find  out,  in 
the  best  way  be  can,  which  coal  suits  his  particular  requirements.    For 
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*»xampk\  Ihe  agent  of  an  English  firm  desired  to  introduce  a  plant  for 
making  j)roduoer  gas  for  fuel  purposes,  and  want<?d  particulars  as  \o 
the  merits  of  the  coals  on  the  market.  This  information  could  not  be 
supplied,  and  necessitated  the  tirm  making  its  own  inquiries  and  con- 
ducting itfl  own  experiments  to  determine  whether  the  coals  which 
could  be  obtained  answered  the  purpose. 

Such  tests  should  be  made  officially,  and  would  be  for  the  benefit 
of  that  particular  firm  or  any  others  who  desired  to  introduce  some 
innovation  by  which  the  consumption  of  coal  would  be  encouraged. 

If  ironworks  were  established  in  Queensland,  and  the  respective 
merits  of  the  coals  were  re<iuired  to  be  known,  the  desired  information 
could  not  at  present  ])e  given  excei)t  in  a  general  way. 

Tlie  naval  authorities  require  for  their  warships  a  coal  possessing 
certain  characteristics.  They  have  made  trials  of  some  of  our  coals,  and 
are  anxious  to  make  further  experiments,  and  for  that  purpose  want 
Queensland  coal  supplied  to  them.  Such  experiments  and  tests  should 
also  be  tried  here  according  to  some  standard,  the  results  of  which 
would  help  tlie  Admiralty  in  avoiding  the  trial  of  inferior  coals,  and 
would  ])e  of  considerable  assistance  to  those  who  might  desire  to  open 
up  a  coal  trade  to  countries  outside  Australia. 

The  oversea  traffic  in  Queensland  coal  is  somewhat  limited,  and 
vessels  have  not  taken  kindlv  to  the  class  of  coals  which  here  have  been 
offered  to  them.  It  is  known  that  some  firms  condenm  Queensland 
coal  generally  because  of  the  failure  of  shipments  from  one  locality, 
but  it  should  be  pointed  out  to  the  shipj^er  that  there  are  to  be  obtained 
several  kinds  of  Queensland  coal,  some  of  which  would  be  bound  to 
answer  their  purpose,  and  were  the  standard  tests  carried  out  we 
would  be  able  to  show  bevond  doubt  that  no  necessity  arises  for  their 
going  outside  Queensland  for  their  requirements. 

The  Railway  Department  use  large  cjuantities  of  coal  on  their 
locomotives  and  in  their  workshops,  and  information  as  to  the  quality 
of  the  cotil  on  the  different  fields  would  indicate  those  which  would  best 
suit  them. 

The  necessity  of  making  standard  tests,  however,  would  not  arise 
were  the  coJil  supplies  of  Queensland  limited  in  quantity,  ])ut  there  are 
ready  for  development  immense  reserves  of  coal  in  both  the  Southern 
and  Central  districts,  and  recent  discoveries  show  that  the  Northern 
district  will  possibly  be  a  producer  of  coal,  even  of  anthracite,  in  the 
future. 
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The  methods  to  adopt  in  testing  would  take  into  considera- 
tion all  the  qualities  of  a  coal,  so  as  to  determine  their  fitness  for 
stationary,  marine,  and  locomotive  boilers,  for  coke-making  and  for 
smelting  furnaces,  for  use  in  smiths*  forges  and  for  domestic  purposes, 
and  for  the  making  of  gas  for  fuel  and  for  illumination. 

The  examination  should  include  the  following  tests : — 

Ultimate  chemical  analysis. 
Approximate  chemical  analysis. 
Estimation  of  calorific  values  by  formulie. 
Tests  in  a  standard  calorimeter. 
Calorimeter  tests  in  a  standard  boiler. 
Trials  in  a  locomotive  engine. 
Trials  in  a  marine  engine. 
Trials  showing  behaviour  in  transit. 

Trials  showing  liability,  or  otlierwise,  to  spontaneous  com- 
bustion. 
Trials  in  a  coking-oven. 
Trials  in  a  gas  retort. 
Trials  in  a  gas  producer. 

The  trials  and  tests  should  be  under  the  control  of  a  number  of 
professional  men,  each  to  be  a  specialist  thorouorhly  acquainted  with 
some  branch  of  the  work,  and  whose  experience,  personal  supei'vision, 
and  interest  in  the  work  would  guarantee  the  tests  being  carried  out 
faitli fully  and  systematically. 

The  constitution  of  such  a  body  of  professional  men  must  neces- 
sarily be  composed  of  an  analytical  chemist  to  undertake  the  chemical 
analyses  and  the  laboratory  calorimeter  work,  and  marine  and  loco- 
motive engineers  to  supervise  the  boiler  tests.  Tlie  coking  and  the 
gas  experiments  would  be  conducted  by  men  expert  in  those  branches, 
while  a  j»eologist  would  be  held  responsible  for  the  production  of  the 
bulk  samples  from  the  mines,  would  define  the  position  and  character 
of  the  seams  of  coal  from  which  the  samples  would  be  obtained,  and 
also  furnish  otlier  geological  data  concerning  the  ])robable  supply  of 
coal  on  the  fields. 

The  above  would  form  a  coal-testing  board  on  the  lines  of  many 
such  other  boards  which  have  accomplished  similar  work  in  other 
countries,  all  tJie  members  of  which,  with  one  or  two  exceptions,  could 
De  selected  from  officers  in  the  Government  service. 

Gth  February,  1905. 


VllI -MINERAL  NOTES. 


AGATK  AT  U'FThF.  KIVEll. 

Little  River  ia  ii  Rrtiall  stream  which  ix  erossed  on  tlie  coacli  route 
between  Georgetown  and  Croydon,  and  llie  ]>uiiilioii  of  the  agate 
depoRitfl  exBininiid  l>y  tlie  writer  ii)  about  ^10  miles  caKterly  from 
Croydon. 

Tbe  Burface  rocks  arc  priii(;i|iiilly  Dosert  Siuidsitonc  (1)  and  a 
partly  decomposed  basalt,  the  latter  evidently  heing  older  than  tlio 
former,  as  the  jigat-es  whieh  hiive  formed  in  tlio  biiBnlt  occur  ns  pebbles 
in  the  sandstone. 

The  basalt  is  traversed  by  (|uartK  veins  evidently  fonned  at  the 
>^anic  time  as  Ibe  vesides  in  the  basalt,  wbiuh  are  filled  with  agate, 
and  the  abundance  uF  a^ate  pebbles  on  tjie  surface  of  the  decomposed 
Ijasult  indicates  that  a  lurfK  area  of  this  rock  liaK  been  aubjected  to 
the  infiltration  of  silica.  Tlie  Desert.  Sandstone  (1)  is  iu  part  chonged 
to  '*  billy"  (the  surface  iguiirtzite  found  so  conntionly  in  IjueenBbnd), 
and  nearly  all  the  hills  itround  ore  cupped  wiili  it.  Below  the  beds  of 
sandstones  and  the  tlons  of  basalt  the  rot-ks  ore  felsites. 

The  agates  are  not  of  large  nhe,  four  inches  being  about  the 
muKJniuni  in  diaujeler.  The  banding  and  colouring  ore  beoutiful  iu 
some  uf  the  sjieciinenH  selected  fur  exaniination,  but  in  the  lai^r  sizes 
the  centre  i«  usually  crystalline  quart/,  with  calcite  also  occasionally 
present.  Some  specimens,  sectioned  and  polished,  are  sJiown  in  the 
Geological  Survey  Museum,  llrisbanc,  and  may  be  taken  as  types  of 
Little  River  agates. 

At  the  I'ercy  Uiver,  about  60  miles  south  of  (leorgetown,  (uore 
extensive  deposits  of  ngiites  are  known  ;  hero  the  nodules  of  agates  are 
said  to  lie  much  larger,  iind  in  even  greater  ubundani:e. 

GYPSUM  TWIN  CRYSTALS  AT  KUKAI.UNDA,  NKAll  HOWKN. 

Speciniens  of  gypsum  petieLratidii-twin  crystals  Nave  l.een  received 
by  the  Ceologiciil  Survey  Olfice,  Brisbane,  from  Kukalunda,  near  the 
Durham  Mine,  where  they  are  staled  to  i>icur  in  ii  formation  in  granite 
close  to  sedimentary  rocks. 

Tig.   3. 


The  accompanying  figure  iHustrafet 
drawings  being  made  to  natural  size. 


cif  the  twin  crystals,  the 
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TEI.LURIDES  OF  GOLD,  SILVER,  AND  LEAD  AT  GYMPIE. 

Two  tellurides,  Hessite  and  Altaite,  occur  in  a  number  of  places 
below  the  600-feet  level  at  the  No.  2  South  Great  Eastern  Mine, 
Ojmpie.  The  specimens  here  described  were  received  some  time  ago, 
but  have  only  recently  been  examined. 

The  Hessite  is  of  a  lead-gray  colour ;  has  a  bright  metallic  lustre ; 
:&racture,  varying  from  irregular  to  sub-conchoidal ;  hardness,  about  2  ; 
And  sectile.  The  percentage  of  silver  in  the  mineral  is  50.339,  that  of 
the  gold  being  5.049.  Tellurium  percentage  undetermined ;  sulphur, 
absent;  specific  gravity,  8.50. 

The  Altaite  is  remarkable  for  its  very  distinct  cubical  cleavage ; 
the  colour  is  tin-white  on  a  fresh  facture,  which  rapidly  tarnishes  to  a 
greenish-yellow  bronze,  this  on  exposme  changing  to  pale  yellow- 
bronze;  hardness,  2^;  sectile.  The  blowpipe  and  other  reactions 
indicate  the  presence  of  the  tellurium  and  lead,  with  traces  of  sulphur. 
The  percentage  of  gold  present  is  O.Oi),  that  of  silver  being  0.70; 
specific  gravity,  8.10. 

The  two  minerals  are  in  a  matrix  of  quartz  and  calcite,  and 

together  constitute  about  50  per  cent,  of  the  mass.     Native  gold  and 

minute   traces   of   a  brownish   mineral    (probably   siderite)   are  also 
present. 

CALCITE  Cl^YSTALS  WITH  PYHITKS  INCLTTSION,  AT  (^lOLDKN 

GATE,  CROYDON. 

(PLATE  5.) 

In  the  block  shaft  being  sunk  at  Roger's  ?]xtended  Mine,  on  the 
Oolden  Gate  line  of  reef  at  Croydon,  a  (]uai*tz  reef  has  changed  into 
calcite,  in  the  cavities  of  which  calcite  ciTstals  have  been  formed. 

Figure  2,  Plate  5,  shows  the  general  ap})earance  of  the  ciystals  as 
they  appear  in  groups,  with  the  lines  of  pyrites  inclusions  passing 
through  them.  Figure  1,  on  the  same  plate,  illustrates  the  character 
of  the  twinning,  the  pyrites  dust  inclusions  on  the  terminal  faces,  and 
the  median  line  of  microscopic  crystals  of  pyrites  traversing  the  group 
of  calcite  crystals  at  nght  angles  with  the  principal  axis. 

Brisbane,  8th  April,  1905. 


By  Authority:  Gkorok  Aethur  Vait«hax,  Government  Printer,  William  Rtrcet,  Brit»baue. 
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MOONMERA:  ITS  MINERALS  AND  COPPER 
MINES,  AND  A  STUDY  OF  ITS  ROCK 
FORMATIONS. 


INTRODUCTION. 

A  PEW  years  ago  a  great  deal  of  interest  was  taken  in  a  discovery  of 
copper-bearing  rocks  in  the  country  immediately  to  the  west  of 
Moonmera,  a  station  on  the  Mount  Morgan-Rockhampton  Railway, 
and  since  then  prospecting  developments  have  been  in  progress  to 
determine  their  extent,  character,  and  richness.  This  work  has  beei? 
carried  on  continuously  and  methodically,  and,  as  well  as  outcrops  of 
ore  on  the  surface  being  exposed,  other  masses  have  been  discovered 
whose  existence  was  not  previously  suspected. 

It  was  with  the  view  of  examining  these  copper  deposits  and  their 
associated  rocks,  and  also  the  Coal  Measures  overlying  them  on  the 
higher  country  in  the  neighbourhood,  that  the  recent  geological  survey 
was  undertaken. 

Moonmera  is  situated  about  four  miles  north  from  Mount 
Morgan,  and  about  nine  miles  south  from  Kabra,  the  station  from 
which  the  railway  line  branches  oflf  to  Moonmera  and  Mount  Morgan. 
Along  the  railway  Moonmera  is  20  miles  from  Rockhampton,  but  in  a 
direct  line,  in  a  south-south-west  direction,  the  distance  is  about  15 
miles. 

The  country  to  the  west  and  south-west  of  Moonmera  is 
mountainous,  and  is  a  portion  of  the  range  which,  to  the  north,  begins 
near  the  Fitzroy  River  at  Yaamba,  extends  southerly  to  Westwood,  then 
irregularly  to  Mount  Victoria,  Mount  Morgan,  Moonmera,  Moongan 
(where  it  is  called  the  Razorback  Range),  and  Mount  Usher,  and  again 
southerly  to  the  mountains  at  the  head  of  Raglan  Creek  and  Calliope 
River  to  the  west  of  Gladstone. 

The  watercourses  which  rise  at  the  Razorback  Range  take  three 
principal  directions.  Four-Mile  Creek,  with  other  small  rivulets  to 
the  east  of  Moonmera  Range — a  northerly  spur  of  the  Razorback  Range 
at  Moonmera — trends  north-easterly  and  joins  the  Fitzroy  River  near 
Rockhampton,  while  Daisy  Creek  with  its  branches  trends  southerly 
and  joins  the  Dee  River  to  the  east  of  Mount  Morgan.  The  water- 
courses, westerly  from  Moonmera  Range  and  north  of  the  Razorback, 
nm  northerly  and  north-westerly  to  join  different  branches  of  Neerkol 
Creek,  which,  like  the  creeks  on  the  east  side  of  Moonmera  Range, 
finds  its  way  to  the  Fitzroy  River  in  the  vicinity  of  Rockhampton. 
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The  topographical  features  around  Moonmera  are  of  a  pronounced 
character,  Moonmera  Station  being  about  600  feet  above  sea-leyel, 
while  Middle  Peak,  to  the  north-west  on  Mooninera  Range,  is  1,300 
feet  aboye  sea-level,  between  the  two  places  there  being  a  rise  of  700 
feet  in  a  distance  of  about  a  mile.  South  from  Moonmera  the  rack- 
section  of  the  railway  to  Mount  Morgan  rises  a  little  less  than  300  feet 
in  about  a  mile,  and  in  the  gorges  at  the  head  of  the  Four-Mile  Creek 
some  of  the  surrounding  ridges  rise  up  to  500  feet  in  height  in  a 
distance  less  than  half  a  mile. 

The  Moonmera  Range  is  capped  by  rocks  having  a  westerly 
inclination,  and  this,  with  other  features,  has  produced  rather  steeply- 
inclined  slopes  on  the  western  side,  while  the  almost  vertical  joints  in 
the  same  rocks  have  been  the  principal  cause  in  the  formation  of  the 
cliffs  and  the  very  steep  slopes  on  the  eastern  side. 

GEOLOGICAL  FEATURES. 

The  rock  formations  of  the  country  around  Moonmera  have  not 
been  examined  in  detail,  but  their  general  features  have  been  observed, 
and  a  brief  description  will  assist  in  comprehending  the  character  of 
those  in  the  immediate  vicinity  of  Moonmera. 

Granite  and  syenite  occur  in  a  large  number  of  places  between 
Moonmera  and  Table  Mountain,  in  the  direction  of  Eabra,  and  the 
formations  here  are  composed  exclusively  of  these  rocks.  Close  to 
Mount  Morgan  a  large  area  of  the  same  rocks  are  exposed,  and  are 
probably  connected  with  those  at  Moonmera  beneath  the  younger  rocks 
of  the  Kazorback  Range. 

Another  series  of  rocks,  varying  in  age,  but  closely  associated 
with  one  another,  and  presenting  many  interesting  features  in  their 
mode  of  occurrence,  are  the  diorites,  felsites,  and  younger  granites  of 
the  Razor  back.  When  these  rocks  were  being  formed,  those  which 
contain  the  deposit  of  copper  were  probably  brought  into  existence, 
altbou<rh  the  evidence  obtained  from  their  examination  tends  U)  show 
that  the  copper-bearing  minerals  themselves  were  formed  at  a  much 
later  period. 

At  Mooninera  there  is  a  marked  distinction  between  the  granite 
syenite,  aiorite,  and  felsite  formations,  as  a  whole,  and  the  formations 
resting  on  them,  the  latter  being  stratified  deposits  of  shales,  sand- 
stones, and  tuffs  of  Mesozoic  Age.  A  conspicuous  geological  feature  to 
the  west  of  Mount  Morgan  is  the  Marine  strata  belonging  to  the  Permo- 
Carboniferous  formation,  and  whilst  there  are  no  means  of  telling 
whether  these  old  marine  beds  once  existed  around  Moonmera,  there  is 
no  doubt  that  a  slow  elevation  of  the  Moonmera  Range  has  taken 
place  in  past  times.  Prior  to  this  elevation  the  beds  might  have 
extended  much  further  east  than  where  they  are  now  found,  and 
then  to  have  been  worn  away  before  the  more  recent  deposits  now 
resting  on  the  top  of  Moonmera  Range  came  into  existence. 
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The  beds  capping  Moonmera  Range  are  Lower  Mesozoic  Coal 
Measures,  and  are  the  edge,  or  portions  of  the  edge,  of  the  basin 
containing  the  Stanwell  Beds,  more  fully  developed  to  tlie  nortli-we«t 
of  Moonmera. 

There  are  no  well-defined  formations  in  the  district  later  than  the 
Coal  Measures,  although  "Desert  Sandstone"  was  supposed  to  occur 
on  some  of  the  ranges;  but  at  Moonmera  the  discovery  was  made  of 
fossils  which  indicates  the  beds  to  be  of  the  same  a^e  ais  the  Stanwell 
Coal  Measures. 

During  recent  times  no  accumulation  of  rock-forming  material 
in  the  neighbourhood  of  Moonmera  has  taken  place,  the  work  of  nature 
consisting  in  breaking  down  the  Coal  Measures  and  older  rocks,  and 
carrying  the  debris  away  to  form  deposits  elsewhere. 

Granitic  Rocks. 

The  main  mass  of  granitic  rocks  is  exposed  to  the  north  of 
Moonmera,  while  the  smaller  outcrops,  which  are  of  more  recent  age, 
occur  at  a  higher  altitude  near  the  ranges  to  the  south.  In  the  railway 
cuttings,  close  to  Moonmera,  the  granites  and  syenites  are  too  much 
weathered  for  definite  determination,  but  about  a  mile  north-west  from 
the  station  undecomposed  granite  is  exposed  on  the  spurs  of  Moon- 
mera Range,  and  also  in  some  of  the  shafts  and  tunnels  in  the  copper 
mines. 

The  older  granite  is  usually  found  to  be  medium-grained,  but  in 
some  localities,  more  particularly  near  the  head  of  Deep  Creek  at  the 
base  of  Moonmera  Range,  it  is  of  a  coarse  texture.  The  prevailing 
mica  is  biotite  in  the  unweathered  rock,  but  where  exposed  and  decom- 
posed muscovite  predominates. 

The  granites  of  younger  age  are  splendidly  shown  to  the  south  of 
the  station  in  the  railway  cuttings,  where  they  penetrate  masses  of 
syenite  and  felsites,  and  dykes  of  diorite.  They  may  be  divided  into 
two  series  by  their  mode  of  occurrence,  the  later  formed  being  con- 
spicuous by  their  disturbance  of  the  earlier  series. 

Sketches  of  portions  of  the  railway  sections  are  shown  on  a 
number  of  plates  accompanying  this  report.  Plate  8  illustrates  a 
section  on  the  railway  line  marked  "  Cutting  A"  (See  Map  1),  where  a 
vein  of  granite  and  aplite  dislocates  diorite  and  felsite  masses.  Plate  9 
shows,  on  a  larger  scale,  a  portion  of  the  same  section  where  the 
granite  is  surrounded  by  a  felsite,  and  also  shows  the  selvage  of  felsite 
silicified  where  the  contact  takes  place  between  this  rock  and  the  more 
recent  granite.  The  aplite  is  not  confined  to  any  particular  part  of 
the  mass  although  it  predominates  in  the  narrow  portion  of  the  vein. 

Plate  10(a),  taken  from  "Cutting  B,"  shows  a  small  vein  of  (c) 
aplite  a  few  inches  thick  in  its  widest  part,  filling  the  fault  and 
dislocating  a  dyke  of  diorite.  The  vein  tapers  away  at  either  end  within 
a  distance  of  a  few  feet.  Plate  11  represents  a  section  in  "  Cutting  B," 
where  a  (6)  granite  older  than  that  shown  on  Plates  8  and  9  penetrates 
diorite,  and  is,  itself,  disturbed  by  a  more  recent  (e)  aplite  vein. 
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Plate  12,  a  section  taken  from  railway  cutting  (C),  illustrates  a 
system  of  veins  of  one  granite  traversing  a  mass  of  another,  the  veins 
probably  being  the  equivalent  of  the  large  mass  of  granite  shown  on 
Plate  11,  while  the  massive  rock  would  be  the  equivalent  of  the  oldest 
(a)  granite.  The  section  is  a  veiy  interesting  one,  and,  with  others  in 
the  same  locality,  would  bear  considerably  more  attention  from  a 
petrological  point  of  view  than  can  at  present  be  bestowed  on  them. 

On  Plate  \Q  (h),  a  section  from  ''  Cutting  B"  represents  f'o^  syenite 
as  the  main  rock  mass,  with  (h)  granite  traversing  it  as  veins  a  few 
inches  thick.  With  the  granite  occurs  a  pegmatite,  having  vermiculite 
conspicuous  as  the  mica  constitutent.  This  mineral  is  found  in  all 
the  granite  and  pegmatite  veins. 

Plate  13(a)  represents  a  section  from  a  small  cutting  between 
*'  E "  and  "  F,"  and  shows  a  vein  of  coarse  (6)  granite  in  a  partly 
kaolinized  syenite.  The  syenite  contains  small  nodular  secretions  of  a 
fine-grained  rock  of  api)arently  the  same  constituents  as  itself,  but 
containing  a  greater  percentage  of  the  more  basic  minerals. 

Plate  13  (6),  taken  from  'Cutting  F,"  shows  two  veins  of  (6)  and  (c) 
granite — marked  Gr.  2  and  Gr.  3  respectively — in  a  dyke  of  diorite. 
The  diorite  has  been  dislocated  by  the  first  (6)  granite,  and  these 
togetlier — the  granite  and  the  diorite — have  been  disturbed  by  the 
(c)  granite  along  the  line  of  fault.  The  (6)  granite  is  a  biotite  granite, 
while  the  other  (c)  is  a  coarse  vermiculite  granite.  {See  description  of 
Plate  13  h.) 

Plate  14  illustrates  a  part  of  the  "  Cutting  F."  The  (c)  vermiculite 
granite  here  forms  irregular  veins  in  the  diorite,  and  also  traverses 
masses  of  felsite,  apparently  enveloped  ])y  the  diorite.  Plate  15  (5), 
from  *^  Cutting  G,"  shows  a  full-size  sketch  of  a  vein  of  (h)  or  (c)  granite 
in  a  dyke  of  diorite.  The  vertical  portion  is  a  biotite  granite,  while  the 
rock  in  the  branch  vein  graduates  into  an  aplite  near  the  walls,  with 
a  vermiculite  pegmatite  in  the  centre. 

Plate  16,  "  Cutting  G,"  represents  a  rather  complicated  structure, 
the  (h)  or  (c)  granite  being  the  youngest  rock  in  the  section.  This 
granite  is  of  later  formation  than  the  friction  breccia  shown  in  the 
section,  a  feature  of  some  importance  in  view  of  a  large  copper-bearing 
breccia  deposit  of  similar  appearance  being  associated  with  felsites, 
quartz  felsites,  and  the  older  granite  in  the  Moonmera  Copper  Mines. 

Plate  17  (&),  from  *'  Cutting  G,"  shows  a  (h)  granite  vei-tically 
penetrating  the  diorite,  both  of  these  rocks  being  subsequently  disturbad 
by  veins  consisting  of  (c)  pegmatite  and  (c)  aplite.  Both  the  (6)  and 
(c)  series  contain  vermiculite.  Plate  17(6),  from  "Cutting  G,"  shows 
a  (c)  aplite  vein  crossing  diorite  and  felsite.  The  vein  is  wide  in  the 
diorite,  and  tapers  away  in  the  felsite  without  having  even  a  joint  as  a 
continuation  of  the  vein. 

Plate  18,  representing  a  section  in  *' Cutting  G,"  shows  (c)  aplite 
in  an  irregular  vein,  but,  being  of  later  formation  than  the  diorite,  the 
fault  shown  at  the  bottom  of  the  sketch  must  have  been  formed  prior 
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to  the  infilliug  of  the  fissure,  and  from  which  it  may  be  concluded  that 
au  open  fissure  existed  in  the  diorite,  and  subsequently  was  filled  to 
form  a  vein  of  aplite. 

At  the  Moonmera  Copper  Mines  the  granite  occurs  in  numerous 
localities.  The  section  on  Plate  1,  across  the  Moonmera  Range,  along 
the  line  A,  B,  C,  D,  on  Map  2,  shows  a  granite  at  the  base  of  the  Coal 
Measure  conglomerates  in  the  watercourse  trending  westerly  from  the 
Range.  Plate  3  shows  a  section  across  the  granite  and  felsite  at  No.  4 
Tunnel ;  Plate  4,  a  section  across  the  granite  and  other  rocks  at  No.  7 
Tunnel;  and  Plate  5,  a  section  at  No.  2  Shaft,  where  granitic  and 
felsitic  rocks  occur  in  a  breccia  formation  containing  copper.  The 
aplite  is  generally  found  to  occur  in  both  the  granular  and  micro- 
pegmatite  form,  some  of  the  latter  in  microscopic  sections  showing  a 
beautifully-marked  graphic  structure. 

Fblsitbs. 
The  origin  of  the  numerous  felsitic  masses  exposed  on  the  sides  of 
the  mountains  at  Moonmera  is  rather  obscure,  and  no  data  have  been 
obtained  showing,  beyond  doubt,  what  their  relations  are  to  the  granite 
with  which  they  come  in  contact.  Apparently  some  of  the  felsite 
masses  are  inmaense  inclusions  in  the  granite,  as  undoubtedly  others  of 
them  are  in  the  diorite.  None  of  the  railway  sections  show  the  two 
rocks  in  contact,  and  the  surface  outcrops  observed  in  other  places  have 
not  resulted  in  any  satisfactory  conclusion  being  arrived  at. 

To  the  west  and  south-west  of  Moonmera  Station  the  felsite 
inclusions  form  prominences  on  the  ridges,  and  are  easily  recognised 
from  the  decomposed  granite-  and  syenite  in  which  tliey  occur.  In 
shape  they  are  usually  lenticular,  and  frequently  extend  to  over  100 
feet  in  length,  although  the  inclusions  in  the  diorite  are  often  very 
small.     (See  Plate  14.) 

In  both  the  diorite  and  the  granite  the  inclusions  have  the  same 
"  orientation,"  being  persistently  northerly,  but  with  an  inclination 
from  the  horizontal  varying  up  to  perhaps  45°.  All  their  peculiarities, 
especially  in  their  relationsi  to  the  diorite,  point  to  their  being  included 
in  rock  masses  once  subjected  to  a  flowing  movement. 

In  the  railway  cuttings  to  the  south  of  Moonmera  the  relation  of 
the  felsites  to  the  diorites  is  clearly  defined,  and  numerous  sections 
show  the  felsites  to  be  older  than  the  diorite.  On  Plate  8,  the 
alternating  bands  of  felsite  and  diorite  do  not  positively  prove  the 
diorite  to  be  of  later  formation  than  the  felsite,  but  in  the  sections 
represented  on  Plates  10  (a),  14,  and  15  (a)  the  evidence  is 
unmistakable. 

The  felsites  are  intimately  associated  with  the  copper-bearing 
rocks,  as  shown  in  some  of  the  workings  of  the  Moonmera  mines. 
Plates  1  and  2  represent  what  appears  to  be  a  "horse"  of  felsite 
included  in  a  breccia,  although  this  might  be  connected  with  the  large 


12 

mass  of  felsitic  rocks  shown  in  another  part  of  the  same  section,  a  plan 
of  which  is  given  on  Map  2.  Plates  3,  4,  5,  and  6  also  show  felsite  in 
contact  with  granite,  but  the  relation  of  these  rocks  to  one  another  has 
not  been  made  clear. 

A  microscopic  slice  of  the  felsite  from  railway  cutting  (G)  shown 
in  section  on  Plate  Iba,  reveals  phenocrysts  of  quartz  with  traces 
of  biotite,  some  magnetite  in  the  form  of  dust,  and  a  greenish 
chloritic  substance.  Another  rock  slide  from  the  felsite  in  cutting  (B) 
shows  blebs  of  quartz,  biotite  mica  in  traces,  grains  of  magnetite,  and 
needles  of  apatite  disseminated  throughout  the  section. 

DiORITE. 

Without  being  able  to  bring  any  decided  evidence  to  bear  on  the 
matter,  the  opinion  is  expressed  that  the  older  granites  and  syenites 
underlie  the  diorite.  The  ascent  of  the  Kazorback  Range,  vid  the 
rack-section  of  the  railway  between  Moonmera  and  Moongan  Stations, 
indicates  that  the  granitic  rocks  are  below  the  diorite  in  some  of  the 
cuttings,  and  it  is  only  as  veins  of  a  younger  granite  that  they  are 
represented  on  the  top  of  the  range  iu  the  diorite  and  felsite.  The 
railway  cuttings  show  the  relation  of  the  diorites  to  the  other  rocks, 
and  some  of  the  sections  reveal  remarkable  features. 

On  Plate  8  is  represented  a  number  of  dykes  penetrating  the 
felsite.  The  centre  one  is  narrow,  being  about  two  feet  thick,  while 
the  one  on  the  left  of  the  section  is  very  massive  and  irregular. 

Plate  10  (a)  represents  a  small  dyke  a  few  inches  thick  in  felsite, 
the  diorite  and  the  felsite  being  subsequently  disturbed  by  a  thrust 
fault,  the  fault  afterwards  being  filled  with  aplite. 

Plate  14  shows  the  inclusion  of  a  felsite  in  a  mass  of  diorite,  and 
Plate  15  (a)  a  diorite  intrusion  along  an  open  fissure  in  the  felsite. 
Evidently  the  faulting  has  taken  place  at  right  angles  with  the  plane 
of  section,  and  the  upper  portion  (a)  of  the  felsite  has  moved  forward 
(at  an  angle  to  the  plane  of  the  paper)  over  the  lower  portion  (6). 
These  diorite  intrusions  have  taken  place  along  joints  produced  in  the 
felsite  inclusions  in  the  larger  diorite  masses. 

Plate  16  reveals  other  features.  The  felsites  have  been  faulted, 
and  the  fissure  which  formed  has  been  filled  with  brecciated  fragments. 
Subsequently  the  diorite  has  been  intruded  along  the  same  line  of 
weakness,  leaving  the  breccia  as  the  footwall  in  part,  witli  the  felsite 
forming  the  hanging-wall. 

A  slice  from  a  specimen  taken  from  the  railway  cutting  (G)  on 
top  of  the  range,  under  the  microscope  showed  the  rock  to  be  fine- 
grained, to  contain  hornblende  decomposed  in  part  and  stained  with 
chloritic  matter,  and  a  plagioclase  felspar  much  kaolinized.  Another 
slice  from  the  same  place  indicated  the  rock  to  be  finer-grained,  to 
contain  idiomorphic  plagioclase  crystals  much  kaolinized,  and  more  or 
less  altered  hornblende  scattered  through  it. 
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Brbccia. 

The  breccia  formation  is  made  up  of  fragments  of  granite,  syenite, 
felsite,  and  other  rocks,  and  is  one  of  the  principal  copper-bearing 
deposits  at  the  Moonmera  Mines.  Its  greatest  development  is  about  a 
mile  north-west  of  the  railway  station,  and  where  exposed  high  upon 
the  side  of  the  mountains  is  very  much  altered  and  decomposed,  and 
more  or  less  calcareous,  while  low  down  in  the  ravines  it  is  compara- 
tively fresh,  hard,  compact,  and  siliceous. 

It  has  au  observed  thickness  or  depth  of  about  300  feet,  rests  on 
granite  in  a  depression  evidently  formed  by  surface  denudation,  and  is 
covered  by  the  sandstones  forming  the  top  of  the  ranges. 

Where  the  sandstones  further  west  have  been  weathered  down 
and  the  older  rocks  below  exposed,  the  breccia  has  not  been  found — 
granite  occurring  instead — from  which  it  might  be  assumed,  when 
taken  in  conjunction  with  other  features  bearing  on  the  matter,  that 
the  breccia  formation  is  deepest  where  it  is  covered  by  the  sandstones 
at  about  Middle  Peak,  and  that  from  this  position  it  becomes  shallower 
in  all  directions.  Kesting  on  the  western  outcrop  of  granite  (See  Map 
2  and  Plate  1)  there  is  a  massive  conglomerate,  which  might  have  been 
derived  from  the  deposit  of  breccia.  It  is  composed  of  the  same  con- 
stituents as  the  breccia,  and  is  situated  at  a  lower  altitude  than  the 
upper  portion  of  this  rock  where  exposed  on  the  eastern  side  of  the 
range.  At  the  same  time  the  breccia  and  conglomerate  might  be 
different  portions  of  one  deposit,  the  western  part  of  which  has  been 
formed  into  a  conglomerate  by  the  attrition  of  the  angular  fragments 
in  water. 

Sections  of  the  breccia  are  shown  on  Plates  1  and  2.  Plate  1 
illustrates  the  relation  of  the  breccia  to  the  felsites  and  to  the  sand- 
stones with  which  it  comes  in  contact,  and  is  taken  along  the  line 
A,  B,  C,  D,  on  Map  2.  Plate  2  is  a  part  of  the  same  section  on  a  larger 
scale,  and  shows  the  smaller  felsite  portion  apparently  isolated  from 
the  main  mass  further  east.  From  the  inclination  of  the  felsite  forma- 
tion at  No.  8  Tunnel,  where  it  is  in  contact  with  the  breccia,  and  from 
the  apparent  isolation  of  the  felsito  mass  further  up  the  hill,  it  would 
appear  that  a  '*  horse  •'  of  felsite  has  become  detached  from  a  larger 
mass  and  then  enveloped  in  the  breccia  formation.  (Map  2  shows  a 
plan  of  this  near  the  section  line  E  F). 

Plate  4  shows  a  section  at  the  mouth  of  No.  7  Tunnel,  where  a 
breccia,  consisting  of  fragments  of  quartzite  in  a  matrix  of  felsite,  is 
contained  between  granite  walls,  the  rock  apparently  being  intrusive. 
Breccia  also  occurs  in  No.  6  Tunnel,  where  the  main  formation  seems 
to  have  been  touched  at  a  depth  nearly  300  feet  below  the  uppermost 
portion  of  the  breccia  at  No.  1  Shaft. 
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• 
Regarding  the  origin  of  the  breccia,  there  is  not  much  information 
available  whereon  to  express  an  opinion,  but  if  the  breccia  occurring 
in  one  of  the  railway  cuttings  be  a  guide  (shown  on  Plate  16)  then  the 
large  breccia  formation  has  been  produced  by  the  crushing  of  felsites, 
syenites,  granites,  and  niicrogranites,  and  by  the  consolidation  of  the 
fragments  into  a  compact  mass.  On  the  other  hand,  there  is  a  greater 
probability  of  its  being  produced  as  volcanic  ejectamenta,  as  there  are 
other  localities  not  many  miles  from  Moonmera,  in  the  direction  of 
Westwood,  where  apparently  similar  breccia  formations  occur  as 
volcanic  necks;  a  careful  examination  of  which  might  reveal  further 
information  bearing  on  the  habit  and  origin  of  the  Moonmera  breccia. 

Cupriferous  Sandstones. 
The  copper-bearing  sandstones  occur  at  the  base  of  the  Mesozoic 
Coal  Measures,  and  for  the  most  part  are  very  irregular  and  unstrati- 
fied,  and  distinct  from  the  overlying  formation.  They  have  been 
formed  as  detritus  from  the  granite,  felsite,  and  other  quartz-bearing 
rocks,  on  the  inclined  surfaces  of  which  tliey  have  been  deposited. 
These  cupriferous  sandstones  are  30  or  40  feet  in  thickness  in  some 
places  north  of  the  breccia  formation,  but  other  parts  of  the  outcrop 
thin  out  into  an  irregular  bed  only  a  few  feet  thick,  with  granite, 
felsite,  or  breccia  below,  and  coal-measure  sandstones  and  tuflfs  above. 

The  variation  in  the  thickness  of  the  sandstones  is  accounted  for 
by  the  varying  angles  of  slope  of  the  surfaces  of  the  rocks  on  which 
they  accumulated;  and  where  the  sandstones  are  absent,  evidently  the 
slopes  of  the  older  rocks  have  been  too  steep  for  the  debris  to  rest  on. 
In  some  places  where  the  dip  cannot  be  observed,  it  is  difficult  to 
distinguish  the  formation  from  the  Coal-Measure  sandstones  above,  as 
both  partake  of  the  same  general  appearance  where  they  are  in  contact. 
High  up  on  the  sides  of  the  cliffs  to  the  west  of  the  breccia  formation, 
where  No.  1  Shaft  has  been  sunk,  the  cupriferous  sandstones  are 
absent — the  granite  rocks  and  the  Coal-Measure  sandstones  being  in 
contact — but  south  from  the  shaft  they  are  present,  and  in  that 
direction  continue  uninterruptedly  for  over  half  a  mile. 

The  sections  on  Plates  1  and  2,  taken  along  the  line  A,  B,  C,  D, 
and  that  on  Plate  6,  on  the  line  E  F  {see  Map  2),  show  the  relation  of 
the  cupriferous  sandstones  to  the  rocks  above  and  below. 

Regarding  the  origin  of  the  copper  in  the  sandstones,  there  is 
hardly  any  doubt  but  that  the  copper  has  been  derived  from  the 
breccia  and  granitic  rocks,  and  although  the  present  position  of  the 
deposits  of  copper  in  the  latter  is  generally  lower  than  the  sandstones, 
numerous  features  indicate  that  further  east  the  breccia  and  granite 
were  much  higher  at  one  time,  and  that  the  impregnation  of  the 
sandstones  on  their  flanks  by  copper,  leached  out  from  the  older  and 
higher  formations,  would  be  a  simple  matter. 
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Mesozoic  CoAii  Measures. 

Sandstones  and  shales  of  a  more  or  less  ferruginous  character,  fine 
white  thin-bedded  tuffs,  and  a  number  of  small  inferior  coal  seams  a 
few  inches  thick,  constitute  the  Mesozoic  Coal  Measures  resting  on  the 
cupriferous  sandstone  and  breccia  of  the  Moonmera  Range.  The 
Measures  extend  southerly  to  the  Razorback  Range,  and  then  continue 
along  the  top  of  the  ridges  towards  the  west,  occurring  also  in  patches 
in  the  country  to  the  north-west  in  the  direction  of  Stanwell. 

The  Coal  Measures  do  not  occur  easterly  from  Moonmera,  although 
there  are  indications  to  show  that  at  one  time  they  must  have  extended 
some  distance  in  this  direction.  Their  contact  with  the  formations 
of  breccia,  granite,  felsite,  and  sandstones  on  the  Moonmera  Range 
show  that  their  surfaces  are  rather  steeply  inclined  to  the  west,  and 
at  an  angle  greater  than  that  of  the  measures  above  them  which  dip 
in  the  same  direction.  As  a  thickness  of  300  feet  of  the  breccia  is 
exposed,  its  top  portion  must  have  been  extended  much  further  to  the 
east,  where  it  would  come  in  contact  with  the  older  rocks  once  existing 
there.  The  relation  of  the  sandstones,  &c.,  to  the  Stanwell  Coal 
Measures  was  a  subject  of  investigation,  more  particularly  as  they  have 
been  regarded  as  a  "  Desert  Sandstone"  formation. 

The  coal  seams,  such  as  they  are,  were  considered  to  be  of  a 
higher  horizon  than  the  Stanwell  Coal  Seams,  and  with  them  to  have 
no  connection  in  any  way.  The  present  examination  of  the  country  to 
the  west  of  the  Moonmera  Range,  and  also  of  the  Range  itself,  shows 
that  the  rocks  do  not  in  any  way  differ  from  those  of  the  Stanwell 
Measures.  The  sandstones  and  shales  and  inferior  coal  are  similar 
to  those  at  Stanwell,  and  the  white  tuffs  are  identical  with  those  at 
Stewart's  Creek  to  the  north  of  Stanwell,  and  with  those  at  Wycarbah 
near  Mount  Hay. 

The  palseontological  data  recently  obtained  also  indicate  their 
close  connection,  as  the  fossils  occurring  in  white  tuffs  at  the  head  of 
the  gully  above  No.  6  Tunnel  include  Alethopteris  Australis  and 
Thinnfeldia  indica,  v.  Media,  the  latter  also  being  found  in  several 
places  in  the  Stanwell  Coal  Measures.  Bivalves  occurring  in 
the  same  tuffs  were  submitted  for  examination  to  Mr.  Etheridge,  the 
Curator  of  the  Australian  Museum  of  Sydney,  who  states  that  they 
appear  to  be  the  remains  of  one  of  the  Unionidce  or  some  allied  fresh- 
water mollusc,  the  distorted  condition  of  the  specimens,  however, 
precluding  a  detailed  description  being  made  of  them. 

The  Moonmera  tuffs,  shales,  and  sandstones  appear  to  bear  the 
same  relation  as  the  Stewart's  Creek  and  Wycarbah  tuffs  do  to  the 
strata  close  to  Stanwell,  and  may  be  considered  a  higher  but  conform- 
able division  of  the  Stanwell  Measures.  Further  details  will  be 
available  for  consideration  when  the  other  portions  of  the  Moonmei^ 
series  come  to  be  examined  in  the  immediate  vicinity  of  Mount 
Morgan. 
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Coal  Beams  outcrop  on  the  side  of  the  Range  to  the  south  of  South 
Peak,  and  the  following  section  was  observed  by  Mr.  Rands,  who 
inspected  it  in  1899 : — * 

Pt.  In. 
Coarse  sandstone  (thickness  unknown) 

Black  carbonaceous  shale           2    9 

Brown  argillaceous  sandstone Oil 

Black  shales  with  streaks  of  coal          0    7 

Brown  shale          0    6 

Blat-k  coaly  shale 0    7 

Brown  sandy  shale          0    3 

Black  coaly  shale Oil 

Dark  brown  shale            0    8 

Black  carbonaceous  shale           1    0 


X  otai       ...        ...        ...         ...         ...        , , .        ...    b    ii 

An  examination  of  the  exposed  section  showed  the  coal  to  be  of  a 
dull  appearance  and  very  dirty.  Some  of  the  sajuples  of  the  inferior 
coal  yielded  over  60  per  cent,  of  ash,  but  small  bands  of  the  better 
quality  gave  about  30  per  cent,  of  ash.  The  coal  may  be  considered 
useless,  not  only  from  its  quality,  but  also  from  the  absence  of  seams 
of  workable  size.  The  rugged  nature  of  the  country  over  which  the 
small  isolated  patches  of  the  Coal  Measures  extend  to  the  west  of  the 
Moonmera  Range,  would  also  make  the  working  of  a  small  and  inferior 
coal  seam  impracticable. 

Reference  has  already  been  made  to  the  presence  of  conglomerates 
above  the  granite  to  the  west  of  the  Moonmera  Range,  and  to  the 
probabilty  of  their  being  derived  from  the  breccia  formation. 

To  the  north-east  of  these  massive  conglomerates  on  the  eastern 
side  of  the  Range,  another  outcrop  of  a  similar  rock  occurs.  Very 
probably  the  two  outcrops  are  connected  with  one  another  below  the 
covering  sandstones  and  tuffs,  as  they  dip  in  about  the  same  westerly 
direction,  and  are  at  about  the  same  altitude.  The  section  on  Plate  1, 
taken  along  the  line  A,  B,  C,  D,  on  Map  2,  illustrates  the  position 
of  the  Coal  Measures  with  regard  to  the  copper-bearing  sandstones, 
the  breccia  formation,  and  the  granite  and  conglomerate  on  the  west 
side  of  Moonmera  Range.  Plate  2  represents  a  portion  of  the  same 
section  on  a  larger  scale,  and  shows  more  clearly  the  relation  of  the 
Coal  Measures  to  the  rocks  in  the  vicinity  of  No.  1  Shaft.  Plate  6 
represents  a  section  taken  along  the  line  E  F,  and  Fig.  (a),  on  Plate  7, 
another  somewhat  similar  section  along  the  line  G  H,  also  show  the 
relation  of  the  Coal  Measures  to  the  rocks  below. 

Recent  Deposits. 

Deposits  of  later  age  than  the  Coal  Measures  are  very  small  in 
area,  and  are  confined  to  the  recent  alluvial  deposits  in  the  beds  of 
the  creeks  heading  from  the  Razorback  or  Moonmera  Ranges. 


*  Progreu  Report  of  Geol.  Sarv.  of  Queensland.  By  Auth.:  Bris.,  1900.  G.S.Q.R. 
No.  160. 
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Gold  has  been  found  in  some  of  the  creeks,  of  which  Four-Mile 
Creek  and  the  creek  to  the  east  of  Mount  Scott  have  yielded  several 
hundred  ounces.  The  gold  appears  to  have  been  derived  from  the 
numerous  quartz  leaders  and  veins  which  are  known  to  be  auriferous 
in  the  vicinity  of  the  granite  and  diorite,  especially  about  Mount 
Scott,  where  a  large  body  of  stone  containing  these  veins  is  said  to 
average  a  few  pennyweights  of  gold  to  the  ton. 

Gold  has  been  found  in  the  gullies  leading  down  from  the  gap 
between  North  Peak  and  Middle  Peak  (see  Map  2),  the  source  of 
which  has  not  been  discovered.  Some  of  the  old  miners  suppose  the 
gold  to  come  from  the  conglomerates  at  the  base  of  the  Coal  Measures 
just  above,  but  there  are  old  alluvial  workings  in  one  of  the  gullies 
higher  than  the  level  of  the  conglomerates.  The  gold  might  have 
been  shed  from  some  of  the  Coal-Measure  beds  above  the  con- 
glomerates, or  possibly  it  has  been  derived  from  the  older  rocks,  which, 
as  previously  stated,  once  existed  further  east  at  an  altitude  probably 
higher  than  the  sandstones. 

Small  transparent  red  stones  have  been  found  in  the  creeks  west 
of  Mount  Scott,  and  are  supposed  to  be  rubies,  but  none  could  be 
obtained  to  determine  whether  they  were  rubies  or,  more  probably, 
zircons  or  garnets. 

Geological   Summary. 

From  the  preceding  remarks  on  the  geological  features  of  Moon- 
mera,  the  following  deductions  are  made  on  the  sequence  of  the  rocks 
of  the  railway  cuttings  and  at  the  Moonmera  mines : — 

1.  The  oldest  rocks  in  the  district  are  the  Felsites.    They  have 

been  clearly  proved  to  be  older  than  the  diorite,  and  the 
evidence  generally  shows  that  they  are  also  older  than  the 
granite.  They  have  not  been  observed  to  occur  in  any  form 
other  than  as  inclusions  in  younger  rocks. 

2.  Granites  and  Syenites  are  the  next  series,  a  conspicuous 

feature  being  their  disturbance  by  diorite  intrusions. 

3.  The  third  series  is  the  Breccia  Formation,  the  individual 

rock-fragments  of  which  are  made  up  of  felsites,  granite, 
and  syenite,  with  a  conspicuous  absence  of  debris  from 
diorite. 

4.  Diorite  is  the  next  younger  series,  forming  dykes  in  the 

granite,  syenite,  and  felsites,  and  disturbing  the  friction- 
breccia  deposits  occupying  a  fissure  in  a  felsite  mass. 

5.  Following  in  order  are  the  veins  of  Vbrmiculitb  Granitb 

which    have    penetrated    the    diorite    and    other    rocks. 

6.  A  second  series  of  veins  of  Vbrmiculitb  Granite,  Pegmatite, 

Aplitb,  and  Quartz,  which  have  been  formed  in  the  older 
vermiculite  granite  and  other  rocks. 

7.  Faultino  of  the  aplite,  pegmatite,  and  other  rocks. 

B 
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8.  Accumulation    of    material    to    form    the    Mbsozoic   Coal 

Mbasurbs. 

9.  Formation  of  small  bodies  and  veins  of  Dolomitic  Limbstonb 

in    the  decomposing  diorites,  and    the    accumulation  of 
material  to  fonn  deposits  containing  Ai.luvial  Gold. 

Most  of  these  formations  are  illustrated  in  the  diagrammatic 
section  on  Plate  19,  and  the  changes  they  have  undergone  will  directly 
bear  on  some  stratigraphic  and  other  features  of  the  Mount  Morgan 
rocks,  which  partake  of  the  same  general  character.  The  felsites, 
granites,  syenites,  and  diorites  are  all  similar  to  those  close  to  or  on 
Mount  Morgan,  and  the  information  obtained  from  their  examination 
will  be  made  use  of  when  a  study  of  the  rocks  of  Mount  Morgan  is 
undertaken.  Regarding  the  dynamics  of  the  dykes  of  diorite  and 
vems  of  granite,  there  is  enough  evidence  in  tlie  sections  exposed  in 
the  railway  cuttings  to  show,  conclusively,  that  the  theory  of  intrusion 
will  not  account  for  the  fonnation  of  ihe  veins  of  granite  in  the 
diorite  and  other  rocks. 

As  stated  before,  the  granite  is  intimately  connected  with  aplite 
and  quartz  in  the  same  vein,  the  aplite  gradually  replacing  the  granite 
in  some  parts,  and  both  changing  imperceptibly  into  a  vein  of  pure 
quartz.  Without  losing  sight  of  the  changes  which  might  have  taken 
place  metasomatically,  it  is  very  evident  that  the  granite  veins  have 
been  produced  under  the  same  conditions  as  those  of  the  quartz  veins, 
and  the  petrological  examination  shows  no  perceptible  difference  in 
the  character  of  the  quartz  where  the  veinstone  is  comprised  exclusively 
of  this  mineral,  or  where  it  is  associated  with  otlier  minerals  in  the 
granite. 

MINING  DEVELOrMENTS. 

ExPLoiTATiox  Work. 

The  principal  mining  work  undertaken  at  Moonmera  has  been 
the  exploitation  of  the  copper-bearing  deposits  on  the  side  of  the 
Moonmera  Range,  although  the  alluvial  gold  deposits  in  the  water- 
courses, the  coal  seams  on  the  sides  of  the  Range,  the  auriferous 
formations  of  Mount  Scott,  and  the  quartz  veins  in  the  diorite  and 
granite,  have  each  received  some  notice  from  prospectors. 

The  exploitation  of  the  copper  deposits  began  many  years  ago, 
but  the  results  then  were  not  considered  satisfactory,  and  the 
operations  were  discontinued.  The  finding  of  other  rich  outcrops, 
however,  resulted  in  attention  being  again  directed  to  them,  and 
ultimately  a  systematic  development  of  the  deposits  took  place. 

Without  going  into  the  details  of  the  time  and  order  of  develop- 
ments, descriptions  will  be  given  of  the  formations  in  which  copper  has 
been  found.  They  will  be  considered  under  the  headings :  (1)  Deposits 
in  the  Breccia ;  (2)  Deposits  in  the  Granitic  Kocks ;  and  (3)  Cupriferous 
Sandstones. 
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Deposits  in  the  Brbcxjia. 

No.  5  Shaft. — This  shaft  is  situated  near  the  western  boundary 
of  No.  5  Mining  Lease,  and  has  been  sunk  to  a  depth  of  64  feet  in  a 
breccia  or  sub-angular  conglomerate  containing  fragments  of  felsitic 
and  granitic  rocks. 

The  breccia  also  contains  blebs  and  patches  of  iron  pyrites  and 
copper  pyrites,  with  films  of  molybdenite  in  the  joints.  The  copper  is 
found  throughout  the  mass  of  the  breccia,  but  the  quantity  of  metal  it 
contains  is  not  more  than  one  per  cent.,  while  most  of  the  stone  has  less- 
than  this  amount.  Concentrates  have  been  produced  from  a  parcel 
of  stone  from  this  shaft,  the  yield  of  which  is  said  to  have  given  11 
grains  of  gold  and  2^  dwts.  of  silver  per  ton,  and  0.65  per  cent,  of 
copper,  but  there  was  no  estimate  obtainable  showing  the  amount 
of  stone  required  to  produce  the  concentrates  giving  this  return. 

No.  1  Shaft  and  No.  1  Tunnel. — These  workings  are  on  No.  3^ 
Lease,  on  the  spur  leading  up  to  Middle  Peak.  The  breccia  formation 
here  is  of  immense  proportions,  and  must  be  over  300  feet  in  vertical 
measurement,  this  being  the  thickness  observed  between  the  outcrop 
high  up  at  No.  1  Shaft  and  its  lowest  position  in  the  ravines. 

No.  1  Tunnel  has  been  driven  a  distance  of  65  feet  to  prospect 
what  was  thought  to  be  a  lode  having  a  north  and  south  trend,  and 
to  be  a  few  feet  in  thickness,  but  the  developments  have  indicated 
that  the  copper  occurs  in  all  directions  in  the  breccia  outside  thi& 
supposed  lode. 

No.  1  Shaft  has  been  sunk  to  a  depth  of  50  feet,  on  a  very  rich 
outcrop  of  carbonate  and  oxide  ore  contained  in  the  breccia  formation. 
Two  short  drives  have  been  made  at  the  bottom,  one  to  the  south,  the 
other  to  the  north,  the  latter  showing  oxide  and  native  copper  in 
places.  Excavations  have  been  made  on  the  surface,  between  No.  1 
Shaft  and  No.  1  Tunnel,  and  some  very  rich  patches  of  ore  containing- 
carbonate  and  oxide  have  been  exposed. 

A  sample  was  taken  from  50  tons  of  stone  on  the  surface,  obtained 
from  the  north  drive  and  from  places  in  the  shaft,  and  yielded  0.31 
per  cent,  of  copper  and  traces  of  gold  and  silver.  This  stone  was 
thrown  out  without  any  attempt  being  made  to  separate  the  richer 
portions  from  the  worthless  stone,  so  that  classification,  if  adopted, 
might  increase  the  percentage  considerably. 

A  parcel  of  4^  tons  of  stone  taken  away  from  these  workings  was 
obtained  from  some  rich  "  pockets"  of  ore  in  the  breccia,  and  sent 
to  a  metallurgical  works  for  treatment,  and  yielded  four  dwts.  of  gold 
and  two  oimces  of  silver  per  ton,  and  28  per  cent,  of  copper.  A  similar 
parcel  sent  to  another  works  gave  almost  the  same  results.  The 
occurrence  of  these  rich  patches  of  ore  created  the  impression  that  a 
rich  lode  exists,  but  there  is  nothing  to  indicate  that  such  is  the  case. 

From  No.  1  Tunnel  about  ten  tons  of  ore  have  been  separated 
from  the  other  stone  taken  out,  and  a  sample  of  this  yielded  1.8  per 
cent,  of  coj)per  and  traces  of  gold  and  silver. 
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No.  2  Shaft. — This  is  about  ten  chains  south  of  No.  1  Shaft,  and 
has  been  sunk  on  an  outcrop  of  decomposed  copper-bearing  rocks, 
separated  from  the  main  body  by  a  mass  of  felsite.  {See  Plates  5 
and  6.) 

The  shaft  has  been  sunk  50  feet  below  the  floor  of  the  open-cut, 
and  from  this  a  drive  communicates  with  a  winze,  sunk  from  the 
open-cut  down  to  the  end  of  No.  2  Tunnel.  The  rocks  on  the  surface 
show  carbonate  of  copper  in  a  number  of  places,  and  from  various 
parts  here,  and  from  the  shafts  and  drives,  a  maximum  return  of  3.8 
per  cent,  of  copper  has  been  obtained;  the  general  average,  however, 
being  less  than  1 J  per  cent,  of  copper. 

Experiments  have  been  tried  in  concentrating  the  ore,  and  some 
of  the  concentrates  have  yielded  nine  dwts.  of  gold  and  traces  of  silver 
to  the  ton,  and  20  per  cent,  of  copper,  but  an  estimate  of  the  quantity 
of  stone  required  to  produce  a  concentrate  of  this  richness  has  not  been 
obtainable. 

It  has  been  considered  that  the  copper  contents  of  the  ore  in  the 
winze  is  about  1.8  per  cent.,  the  ore  in  No.  2  Shaft  probably  1.7 
per  cent.,  in  the  cross-cut  1.7  per  cent.,  and  in  the  tunnel  3.25  per 
cent. ;  but  samples  taken  from  the  same  workings  show  on  an  average 
only  traces  of  copper,  although  small  bodies  of  ore  occur  which  yield 
up  to  three  per  cent  .of  copper.  Fifty  tons  of  ore  at  grass  is  said  to 
have  yielded  three  per  cent,  of  copper,  and  that  stone  picked  from  this 
returned  17  per  cent,  of  copper. 

In  the  open-cut  a  sample  was  taken  from  across  18  feet  of  stone 
showing  carbonates  of  copper,  and  this  yielded  1.48  per  cent,  of 
copper;  and  a  sample  taken  from  a  heap  at  No.  2  Shaft  yielded  1.67 
per  cent,  of  copper. 

Deposits  in  the  Granitic  Rocks. 

No.  6  Tunnel. — The  position  of  this  tunnel  is  close  to  the  south- 
west corner  of  No.  5  Lease,  and  between  the  workings  of  No.  5  Shaft 
and  No.  1  Timnel.  It  is  situated  low  down  in  a  gully  leading  from  the 
gap  between  Middle  Peak  and  North  Peak,  and  was  driven  for  the 
purpose  of  reaching  the  breccia  formation.  The  direction  taken  is  S. 
10°  E.,  and  the  distance  driven  32  feet,  but  the  work  for  the  present 
is  suspended. 

The  rock  is  a  microgranite  and  represents,  in  situ,  the  same  rock 
found  with  others  as  fragments  in  the  breccia  at  No.  1  Shaft.  Copper 
occurs  as  blebs  of  yellow  sulphide,  the  percentage  of  copper  being  less 
than  one  per  cent. 

No.  8  Tunnel. — ^This  is  situated  in  about  the  centre  of  No.  3 
Lease,  and  about  15  chains  from  No.  6  Tunnel.  The  formations  it 
penetrates  are  felsite  and  granite,  with  a  breccia  at  tlie  end  of  the  drive. 
The  breccia  is  very  compact  and  contains  fragments  of  felsite,  quartz 
felsite,  and  microgranite.  Very  little  copper  is  present,  and  this  is 
mostly  associated  with  the  fragments  of  quartz  felsite. 
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On  Plate  2  is  represented  a  section  along  No.  8  Tunnel,  and 
illustrates  the  position  of  the  end  of  the  tunnel  with  regard  to  the 
breccia  which  the  tunnel  was  driven  to  strike,  and  an  outcrop  of  which 
occurs  on  the  surface  to  the  north-west  above  the  tunnel.  Considered 
generally,  the  copper  occurring  in  the  tunnel  is  very  small  in  amount, 
and  there  are  very  few  tons  of  stone  in  sight  which  would  yield  over 
one  per  cent,  of  copper. 

No.  2  Tunnel. — No.  2  Tunnel  is  to  the  east  of  No.  2  Shaft,  and 
was  driven  294  feet  westerly,  to  prospect  the  breccia  formation  below 
the  bottom  of  No.  2  Shaft.  The  rocks  the  tunnel  is  driven  through 
are  felsite  and  quartz  felsite  (with  mica  present  as  a  rare  constitutent), 
and  a  inicrogranite,  and  although  the  breccia  of  No.  2  Shaft  must  be 
very  close  to  the  tunnel  it  has  not  yet  been  discovered.  Blebs  of 
yellow  sulphide  of  copper  (copper  pyrites)  are  seen  in  the  rocks  in  the 
tunnel  close  to  what  may  be  considered  an  eastern  boundary  or  limit 
of  the  copper-bearing  formation,  and  on  the  surface  above  the  tunnel 
at  this  eastern  boundary  copper  shows  freely  on  the  surfaces  of  the 
brecciated  rocks.     {See  Plates  5  and  6.) 

The  Quarry. — This  excavation  is  about  four  chains  easterly  from 
No.  8  Tunnel,  and  is  on  the  sides  and  botton  of  the  channel  of  a  water- 
course. The  rocks  are  felsite  and  quartz  felsite,  with  mica  occasionally 
present.  Portions  of  the  rocks  are  somewhat  brecciated,  being  made 
up  of  large  angular  blocks  of  felsite. 

The  copper  occurs  in  the  f elsitic  rocks  very  irregularly  and 
very  much  scattered.  Tons  of  the  rock  have  been  quarried  (roughly 
about  200  tons),  and  from  this  about  ten  tons  have  been  picked  out,  a 
sample  of  which,  made  up  of  portions  of  each  heap  of  ore  at  the 
different  faces  in  the  quarry,  yielded  on  assay  0.69  per  cent,  of  copper 
and  traces  of  gold  and  silver. 

No.  Jf.  Tunnel. — This  tunnel  is  on  the  boundary  line  between  No. 
3  and  No.  4  Leases,  and  to  the  south-east  of  No.  8  Tunnel.  Its 
bearing  is  north-west,  and  the  length  about  140  feet.  The  open-cut 
at  the  entrance  penetrated  a  mass  of  copper-bearing  stone,  but  the 
tunnel  passed  through  into  a  biotite  granite,  and  continued  in  this 
rock  to  the  face,  the  object  in  view  being  to  cut  a  supposed  extension 
of  the  copper-bearing  stone  found  in  the  short  tunnel  above  No.  4. 

The  ore  at  the  mouth  is  contained  in  a  felsite,  a  quartz  felsite, 
and  a  much  decomposed  (?)  dolerite,  with  veins  of  quartz  and  iron- 
stone. A  sample  for  assay  was  stripped  from  the  side  of  the  open-cut 
and  tunnel,  where  the  ore  is  exposed,  and  yielded  2.5  per  cent  of  copper 
and  traces  of  gold  and  silver.  The  formation  appears  to  be  about 
five  feet  thick,  but  as  the  tumiel  has  been  driven  in.  the  wrong  direc- 
tion, its  extent  has  not  been  ascertained. 

Close  to  the  end  of  the  tunnel  a  (?)  dolerite  dyke  was  penetrated, 
and  in  the  granite  on  the  other  side  there  are  veins  of  copper  pyrites 
half  an  inch  thick,  but  of  no  importance. 
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The  top  tunnel  is  20  feet  in  length,  and  shows  some  very  good 
carbonate,  oxide,  and  sulphide  ore,  contained  in  decomposed  aplite 
and  quartz  felsite.  A  sample  was  taken  from  all  exposed  places,  and 
an  assay  yielded  3.89  per  cent,  of  copper  and  traces  of  gold  and  silver. 

On  the  roof,  floor,  and  sides  of  the  timnel  the  ore  is  to  be  seen, 
but  the  work  accomplished  is  not  sufficient  to  determine  its  extent. 

The  illustration  on  Plate  3  represents  a  section  along  No.  4 
Tunnel,  and  shows  the  position  of  the  formations  at  the  open-cut  and 
at  the  top  tunnel. 

No,  7  Tunnel, — This  tunnel  is  about  five  chains  south-westerly 
from  No.  i  Tunnel.  Its  bearing  is  S.  15°  W.,  and  its  length  is  201 
feet.  ^ 

The  rocks  at  the  entrance  of  the  tunnel  are  somewhat  disturbed. 
A  breccia  made  up  of  quartzite  fragments  in  a  matrix  of  felsite  occurs 
in  granite,  and  in  the  granite  there  are  irregular  veins  and  patches 
of  quartz,  ankerite  (carbonate  of  iron,  lime,  <fec.),  and  calcite.  In  the 
granite  close  to  the  breccia  there  are  a  few  fine  veins  and  threads  of 
copper  pyrites  with  molybdenite. 

The  tunnel  was  driven  to  reach  a  body  of  stone  supposed  to  extend 
downwards  from  the  outerop  of  copper  ore  on  the  crown  of  the  hill, 
but  it  has  not  yet  been  found.  The  rocks  in  the  tunnel  are  a  biotite 
granite,  a  friable  felspathic  rock  impregnated  with  iron  pyrites,  and 
a  quartz  felsite  at  the  face  containing  traces  of  molybdenite. 

The  outcrop  above  No.  7  Tunnel  shows  copper  carbonates  with 
iron  oxides  freely  distributed  in  a  decomposed  felsite.  A  sample  was 
taken  from  the  exposed  places  in  the  trenches,  from  about  ten  tons 
of  ore  at  grass,  and  also  from  what  was  exposed  in  situ  on  the  surface. 
Portions  of  the  stone  exposed  in  the  trenches  showed  no  copper  at  all, 
and  these  were  not  sampled.  The  returns  from  the  assay  showed  3.85 
per  cent,  of  copper. 

Plate  4  illustrates  a  section  of  the  tunnel,  and  shows  the  position 
of  the  outcrop  of  copper  ore  on  the  crown  of  the  hill. 

No,  S  Shaft. — This  shaft  is  50  feet  deep,  and  is  situated  about 
15  chains  north-westerly  from  the  outcrop  above  No.  7  Tunnel,  and  is 
on  the  line  of  section  G  H  represented  on  Plate  7.  The  formation  in 
which  the  shaft  is  sunk  is  a  pale-greenish,  friable,  partly  decomposed 
felspathic  rock,  containing  abundance  of  cubical  iron  pyrites,  and  is 
not  copper-bearing.  About  20  feet  to  the  south-west  of  the  shaft  a 
trench  has  been  cut  on  an  outcrop  of  copper-bearing  rock  showing 
carbonates.  The  rock  is  similar  to  that  in  the  shaft,  only  more 
^keomposed  and  iron-stained.  The  copper  also  occurs  on  the  faces  of 
a  low  cliff  close  to  the  trench,  but  the  prospecting  work  at  the  base 
of  the  cliff  does  not  show  any  features  indicating  a  continuation  of 
copper  in  depth,  although  the  few  tons  of  stone  around  the  trench 
above  must  average  two  or  three  per  cent,  of  copper. 
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No.  3  Shaft  was  sunk  to  prospect  for  gold  as  well  as  copper, 
because  of  the  resemblance  of  the  stone  in  the  outcrop  to  some  of  the 
auriferous  stone  occurring  in  the  Mount  Morgan  Mine,  but  the  results 
were  not  satisfactory.  The  heap  of  stone  at  the  shaft,  which  might 
contain  about  50  tons,  was  sampled  over  the  surface,  and  the  assay 
of  this  yielded  traces  of  copper,  gold,  and  silver. 

A  sample  was  taken  of  the  surface  stone  at  the  cliffs  and  the 
trenches,  and  from  the  ore  at  grass,  but  only  stone  was  taken  in  which 
copper  was  present,  barren  portions  being  excluded.  This  sample 
yielded  0.96  per  cent,  of  copper  and  traces  of  gold  and  silver. 

The  rock  in  which  No.  3  Shaft  has  been  sunk,  evidently  extends 
south-easterly  to  the  outcrop  above  No.  7  Tunnel,  and  also  below  to  the 
timnel  level  as  shown  in  Plate  4. 

Copper  is  also  present  in  the  rocks  of  the  same  belt  about  50 
feet  to  the  north-west  of  the  outcrop  above  No.  7  Tunnel.  A  small 
excavation  has  been  made,  and  the  ore  exposed  shows  a  resemblance  to 
that  above  No.  7  Tunnel. 

Other  Localities. — ^An  old  abandoned  shaft  situated  easterly  from 
No.  5  Shaft  was  examined.  It  is  15  feet  deep,  and  is  sunk  on  a 
decomposed  felsite  traversed  by  a  vein  of  aplite,  both  of  which  were 
found  to  be  impregnated  with  copper  carbonates  and  copper  pyrites. 
The  appearance  of  the  vein  suggests  that  more  should  be  known  as  to 
its  extent.  Copper  carbonates  also  occur  on  the  surface  of  the  ridge 
further  to  the  east. 

Another  old  shaft,  25  feet  deep,  situated  south-east  of  No.  7 
Tunnel,  and  outside  No.  4  Lease,  was  examined.  The  formation  is  a 
decomposed  felsite  and  granite,  with  fine  veins  of  carbonate  and 
oxide  of  copper.  About  one  ton  of  stone  is  lying  about  on  the  surface 
containing,  perhaps,  fiVQ  per  cent,  of  copper,  but  the  bulk  of  the  stone 
taken  out  does  not  show  copper  at  all. 

Cupriferous  Sandstones. 

North  Tunnel, — This  tunnel  is  situated  on  the  central  one  of  the 
three  leases  north  of  those  belonging  to  the  Moonmera  Copper 
Company,  and  is  about  ten  chains  east  of  North  Peak. 

The  formation  is  sandstone,  more  or  less  ferruginous  and  clayey 
in  parts,  with  interbedded  gritty  ferruginous  tuffs.  The  sandstones 
iire  impregnated  with  blue  and  green  carbonates  of  copper  and  the 
red  oxide  (cuprite),  while  the  red  tuffs  in  patches  are  spotted  with 
the  carbonates. 

The  tunnel  is  driven  westerly  along  the  dip  of  the  copper-bearing 
sandstones,  which  are  exposed  for  some  distance  along  its  sides  and  at 
the  face.  Samples  were  taken  from  all  the  exposed  places  in  the  tunnel 
showing  copper,  also  from  one  ton  of  picked  ore  at  the  entrance,  and 
from  about  20  tons  of  ore  in  the  paddock  near  the  entrance.  The 
result  of  this,  on  assay,  gave  one  per  cent,  of  copper,  and  traces  of 
gold  and  silver.     , 
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Cliffs  near  South  Peak. — On  the  edge  of  the  cliffs  to  the  east  of 
South  Peak,  which  is  the  most  southerly  of  the  three  prominent  peaks 
on  the  Moonmera  Range,  there  is  an  exposure  of  the  cupriferous  sand- 
stones below  the  regular-bedded  Coal  Measures.  This  formation 
extends  northerly  and  southerly  {see  Map  2),  and  shows  traces  of 
copper  in  several  places. 

On  an  exposed  cliff,  about  twelve  chains  south-east  of  South  Peak, 
marked  "Copper"  on  Map  2,  the  sandstones  are  impregnated  with 
carbonates  and  red  oxide  of  copper,  some  portions  of  which  undoubtedly 
are  very  rich.  Concerning  these  rich  portions  no  definite  opinion  can 
be  expressed,  as  they  are  simply  outcrops,  their  richness  probably 
being  due  to  the  leaching  out  of  the  copper  from  sandstone  not 
exposed,  and  deposition  taking  place  on  the  sides  of  the  cliffs.  The 
sample  taken  from  here  yielded  2.6(S  per  cent,  of  copper,  and  traces 
of  gold  and  silver. 

Other  Outcrops. — Sandstones,  containing  rich  patches  of  carbonate 
of  copper,  occur  in  numerous  other  places  along  the  cliffs,  and  some 
of  these  patches  of  ore  undoubtedly  have  been  formed  by  the 
leaching  out  of  the  copper  to  form  efflorescences  below  the  overlying 
rock  ledges. 

Summary  op  Mining  Work. 

In  reviewing  all  the  work  which  has  been  in  progress  at  the 
Moonmera  Copper  Mines,  it  becomes  apparent  that,  although  some 
of  the  prospecting  work  has  yielded  satisfactory  results,  most  of  the 
work  has  been  unsuccessful  in  establishing  the  existence  of  well-defined 
bodies  of  copper  ore. 

A  few  of  the  outcrops  show  signs  of  being  permanent,  but  others 
are  irregular  and  unreliable  in  their  occurrence.  That  copper  ore 
exists  in  enormous  quantities  is  unquestionable,  as  outcrops  of  ore  can 
be  observed  in  a  vast  number  of  places  high  up  on  the  mountain 
slopes  in  the  sandstones  and  breccia,  and  lower  down  in  the  belt  of 
granitic  and  felsitic  rocks. 

Of  the  most  promising  localities  where  developments  have  exposed 
the  formations  carrying  copper,  or  are  in  positions  favourable  for 
working,  No.  6  Tunnel  should  first  be  mentioned.  The  further 
extension  .of  this  tunnel  may  not  be  in  accordance  with  the  scheme  of 
development  laid  down;  but,  after  all,  it  is  more  important  to  first 
prospect  the  ore  bodies  and  find  out  their  value,  than  to  put  in  levels 
for  working  the  mine  and  then  prospect  for  ore-bodies  afterwards. 

Quite  possibly  No.  6  Tunnel  would  reach  the  breccia  if  extended 
a  short  distance,  and  the  finding  of  this  formation  so  far  below  No. 
1  Shaft  would  reveal  what  its  character  and  quality  are  in  depth. 

No.  1  Shaft  and  No.  1  Tunnel  are  favourably  situated,  and  should 
it  be  found  advisable  to  further  prospect  the  breccia,  these  workings 
will  be  found  to  be  in  a  good  position  for  development. 


k 


25 

The  developments  at  No.  2  Shaft  in  the  breccia  formation  show 
very  decidedly  what  the  stone  is  like  in  this  neighbourhood,  but  as  No.  2 
Tunnel  ha.s  failed  to  reach  the  breccia,  an  alteration  in  the  direction  of 
the  tunnel  by  driving  more  to  the  north  would  probably  be  more  suc- 
cessful, as  the  inclination  of  the  breccia  fonnation  is  north-westerly. 

No.  8  Tunnel,  as  well  as  penetrating  the  breccia  exposed  above 
the  tunnel,  is  also  prospecting  the  breccia  in  which  No.  2  Shaft  is 
put  down.  Both  these  workings  are  on  the  same  belt,  the  outcrop  of 
which  extends  from  No.  2  Shaft  in  a  north-easterly  direction  to  the 
hill  in  which  No.  8  Tunnel  is  driven. 

The  Quarry,  near  No.  8  Tunnel,  does  not  yield  any  definite 
information  concerning  the  trend  of  the  rocks  in  the  neighbourhood. 
Although  there  are  possibilities  of  its  being  connected  with  the 
copper  outcrops  at  No.  4  Tunnel  as  has  been  supposed,  there  is  very 
little  evidence  to  be  obtained  from  it  on  which  to  base  an  opinion,  and 
the  copper  belt,  if  such  a  thing  exists,  might  be  in  quite  a  different 
direction.  The  individual  outcrops  in  this  p^rfc  of  the  granite  area, 
and  also  in  other  parts,  are  so  numerous  that  it  would  be  very  easy  to 
fall  into  the  error  of  supposing  that  a  connection  exists  between 
several  of  them,  and  to  assume  that  they  were  the  various  outcrops 
belonging  to  more  or  less  defined  lode  formations. 

Work  should  not  be  continued  at  No.  4  Tunnel,  unless  it  is  to 
explore  the  small  formations  passed  through  on  the  east  side,  but 
the  tunnel  above  No.  4  Tunnel,  named  the  "  Top  Tunnel"  on.  Plate  3, 
should  be  prospected,  if  it  were  found  necessary  to  determine  the 
extent  of  the  ore  body  there. 

In  No.  7  Tunnel  work  should  not  be  continued  until  the  outcrop 
above  it  on  the  crown  of  the  hill  has  been  further  examined  and  more 
known  about  its  trend. 

In  No.  3  Shaft  the  stone  has  been  sufficiently  tested  to  show  its 
quality,  and  no  encouragement  can  be  given  to  do  any  additional 
work  here. 

Attention  is  directed  to  the  outcrop  of  copper-bearing  sandstone 
south-east  of  South  Peak,  where  prospecting  might  reveal  a  body  of 
ore.  The  stone  is  good  in  quality,  and,  although  it  might  only  be 
rich  where  exposed,  quite  possibly  it  extends  into  the  hill  for  some 
distance. 

Concerning  the  North  Tunnel,  the  examination  shows  that  a 
regular  and  permanent  formation  of  sandstone  of  about  foiu"  feet  in 
thickness  is  present,  and  there  is  every  indication  of  the  copper 
carbonates  in  it  continuing  into  the  hill  to  the  south. 

Generally  considered,  the  exploratory  work  indicates  that  the 
copper  ore  in  the  granitic  and  felsitic  rocks  has  failed  to  give  good 
results,  and  except  where  they  may  furnish  some  information  regard- 
ing the  occurrence  of  the  breccia,  with  which  they  come  in  contact,  it 
is  questionable  whether  any  further  exploitations  should  be  made  in 
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them.  If  anything  is  done,  the  breccia  is  the  formation  in  which 
attention  should  be  more  concentrated,  but  limited  to  those  places 
previously  referred  to,  while  the  outcrops  of  copper-bearing  sandstones 
should  not  be  neglected. 

Regarding  the  mining  work,  a  few  words  of  advice  may  not  be 
out  of  place.  The  practice  of  putting  in  large  tunnels  for  development 
and  for  working  out  the  ore  bodies,  before  the  character  of  the  deposits 
is  understood,  is  not  to  be  commended  under  any  conditions,  and  at 
Moonmera  it  is  evident  the  deposits  have  not  been  understood,  from 
the  failure  of  most,  if  not  all,  of  the  tunnels  to  penetrate  the  ore  bodies 
which  they  were  put  in  to  test.  Impregnations  of  granite  or  felsite, 
or  other  such  rocks,  are  always  of  an  uncertain  character,  and  very 
different  to  a  well-defined  lode  formation  or  vein,  and  so  their  exploita- 
tion sliould  be  undertaken  on  lines  altogether  different  to  that  which 
has  been  followed. 

Concerning  concentration,  it  may  be  stated  that,  as  the  ore  is  a  low 
grade  one,  it  would  be  necessaiy  to  adopt  some  method  of  reducing 
the  proportion  of  gangue  to  mineral  prior  to  metallurgical  treatment. 
There  are  very  large  quantities  of  ore  containing  traces  up  to  about 
two  per  cent,  of  copper,  and  while  much  of  the  ore  cannot  be  hand- 
picked,  some  of  it  could  be  treated  in  this  way,  on  account  of  the 
favourable  condition  in  which  the  minerals  occur  in  the  gangue. 

Crushing  and  concentrating  some  of  the  ore  could  be  satisfactorily 
performed,  as  trials  have  shown,  and  the  latest  return  available  shows 
that  71  tons,  taken  from  No.  2  Shaft,  were  concentrated  to  16  cwt. 
containing  12.5  per  cent,  of  copper  and  six  dwt.  of  gold. 
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LIST  OP  MINERALS. 

Name  op  ^^ 

MiNKKAL.  UCCUBBENCE. 

Ankerite. — This  iron -lime  carbonate  is  associated  with  calcite  and 
,  quartz  crystals  in  decomposed  granite  at  the  mouth  of 
No.  7  Tunnel.  (^8ee  Plate  4.)  The  quartz  crystals  occur 
in  vughs  on  which  the  ankerite,  in  a  massive  crystalline 
form,  has  been  deposited.  The  calcite  is  a  subsequent 
crystallisation  on  the  ankerite  and  quartz.  The  mineral  is 
white,  but  rapidly  oxidises  to  a  yellow  colour  on  a  freshly- 
exposed  surface. 

Atacamite. — An  oxi-chloride  of  copper  occurring  with  halite  (sodium 
chloride)  on  the  surface  of  a  friable  sandstone  near  the 
North  Tunnel.     Rare. 

Azurite. — Blue  carbonate  of  copper.  Pound  in  numerous  places  all  over 
the  field.  At  the  North  Tunnel  it  is  in  the  form  of  small 
lenticular  scales  in  tulEs  and  sandstones,  and  also  as 
impregnations  in  the  latter  rocks. 

Biotite. — A  common  mica  in  the  older  granites  about  Moonmera. 

Calcite. — In  No.  7  Tunnel,  associated  with  quartz  and  ankerite. 

Chalcedony. — Occurs  in  the  felsite  in  the  quarry  near  No.  7  Tunnel  as 
an  encrustation  on  quartz  crystals.  Originally  the  quartz 
crystals  were  embedded  in  copper  pyrites,  but  the  latter 
mineral  has  been  removed  and  the  chalcedony  has  formed 
on  the  crystal  faces. 

CoaL — Inferior  coal  occurs  on  the  Moonmera  Range,  in  Mesozoic  rocks. 
(See  Plates  6  and  7,  and  Map  2.) 

€ox»per  Pyrites. — The  matrix  of  this  material  is  usually  the  granitic 
rocks,  but  it  occurs  in  many  different  varieties  of  the  acid 
rocks,  noticeably  where  in  contact  with  those  more  basic  in 
composition.  In  the  lower  outcrops  of  the  breccia  it  is 
also  found. 

Cuprite. — This  oxide  of  copper  occurs  near  the  surface  of  the  copper- 
bearing  rocks  in  the  granites  and  felsites,  but  it  is  found 
far  below  the  surface  in  the  breccia.  It  is  also  present  in 
the  sandstones  on  the  Range. 

Copper  Qlance. — At  No.  I  Shaft  and  No.  1  Tunnel  in  small  bodies. 

Dolomite. — Common  as  patches  and  veins  in  the  Moonmera-Moongan 
railway  cuttings. 

Chdena. — ^Traces  found  with  the  copper  pyrites  in  several  of  the  mine 
workings. 

Gold. — In  veins  and  reefs  at  Mount  Scott,  &c.  As  alluvial  deposits  in 
the  watercourses  east  and  west  of  Moonmera  Range. 

Hematite. — Occurs  in  the  copper-bearing  outcrops,  and  in  the  sand- 
stones and  tuffs  on  the  Range. 
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Name  or 

Mineral. 


LIST  OF  MLKERAJjS— continued, 

OCCUKEENCE. 

Halite. — Formed  as  an  exudation  in  the  caves  in  the  sandstone  cliffs 

of  the  Eange. 
Hornblende. — In  the  syenites  and  diorites  in  the  railway  cuttings. 

Iron  Pyrites. — Common  in  the  Moonmera  mine  workings ;  abundant 
at  No.  3  Shaft  and  No.  1  Tunnel. 

Limonite. — On  the  outcrops  of  the  copper-bearing  rocks ;  also  in  the 
sandstone  on  the  range. 

Malachite. — Found  in  numerous  places  on  the  field.  At  North  Tunnel 
impregnates  the  sandstones. 

Melaconite. — Occasionally  found  as  a  black  coating  to  the  copper 
pyrites  in  tlie  mine  workings. 

Molybdenite. — Filling  the  joints  and  occurring  as  flakes  in  some  of 
the  felsites ;  occasionally  as  small  masses  a  few  inches  in 
diameter. 

Muscovite. — In  some  of  the  newer  granite  veins  in  the  railway 
cuttings,  and  in  the  older  decomposed  granite. 

Native  Copper. — In  the  breccia  and  sandstones  in  several  places^ 
particularly  about  No.  1  Shaft  and  No.  1  Tunnel. 

Onartz  Crystals. — At  No.  7  Tunnel  and  in  the  quarry  near  No.  8 

Tunnel. 
Yermictilite. — In  abundance  in  the  veins  of  granite  and  pegmatite  in 

the  railway  cuttings  between   Moonmera  and   Moongan. 

It  is  in  small  scales,  having  very  much  the  appearance  and 

habit  of   muscovite.      ]3efore  the  blowpipe  it  exfoliates 

remarkably ;  then  fuses  to  a  black  glass. 


ALTITUDES  (Approx.) 


Fekt. 

Middle  Peak 

...  1,350 

South  Peak     

...  1,30() 

North  Peak 

...  1,300 

Gap  South  of  Middle  Peak 

...  1,2.70 

No.  1  Shaft     

...  1,050 

North  Tunnel            

...  1,050 

No.  1  Tunnel 

...  1,015 

Coal  Seam  Outcrop 

...  1,010 

No.  2  Shaft     

...      975 

Moongan  Railway  Station ... 

...      970 

No.  3  Shaft 

...      960 

4-mile  west  of  Middle  Peak 

...      900 

No.  2  Tunnel 

No.  8  Tunnel 

Quarry  ... 

No.  ()  Tunnel 

No.  5  Shaft 

Top  Tunnel  (above  No.  4  Tunnel) 

Trenches  above  No.  7  Tunnel 

No.  7  Tunnel 

No.  4  Tunnel 

Moonmera  Kailway  Station 
Scott's  Creek  at  Kailway  Line 


Pekt. 
880 
850 
795 
780 
778 
750 
790 
680 
675 
593 
548 


Brisbane,  2nd  September,  1902. 


B.  DUNSTAN, 
Acting  G-ovemment  Geologist. 


By  Authority :  Gkorge  Akthur  Vauuhah,  Govemment  Printer,  William  street,  Brisbane. 
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PLATE  1. 

Geological  Section  acboss  Moonmeba  Kange. 

The  geological  section  across  Moonmera  Eange  along  the  curved 
line  A,  B,  C,  D,  on  Map  2,  shows  most  of  the  formation  of  the 
district.  The  granite  with  the  felsite  and  quartz  felsites  are  the 
basement  rocks,  on  which  have  been  deposited  the  copper-bearing 
breccia  to  the  east  and  the  conglomerates  to  the  west  of  the  Moon- 
mera Eange,  and  above  these  are  the  sandstones,  tuffs,  and  inferior 
coal  seams  of  the  Mesozoic  Coal  Measures. 

The  altitudes  are  approximate. 
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PLATE   2. 

G-EOLOGiCAL  Section  (East  of  Moonmeea  Rafuk)  os  Line  B  C. 

The  section  along  the  line  13  C,  on  Map  2,  illustrates  the  posi- 
tion of  the  geological  formation  at  No.  8  Tunnel  and  No.  1  Shaft. 
At  the  top  of  the  section  are  the  Coal-Measure  sandstones,  shales, 
and  tuffs,  below  which,  at  a  steeper  angle  of  dip,  are  the  copper- 
bearing  sandstones.  The  f elsite  "  horse "  seems  to  be  enveloped  by 
the  breccia,  and  distinct  from  the  mass  of  felsites  further  east  in 
No.  8  Tunnel. 
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PLATE  3. 

Section  along  No.  4  Tunnel. 

The  section  along  No.  4  Tunnel  shows  the  copper-bearing  vein 
in  the  granite  and  its  relation  to  the  (?)  dolerite  with  which  it  comes 
in  contact.  The  course  of  the  copper-bearing  vein  is  at  an  angle 
with  the  direction  of  the  tunnel,  and,  in  consequence,  the  vein  has 
been  cut  and  passed  through  obliquely.  At  the  end  of  the  tunnel 
a  few  half -inch  veins  of  copper  pyrites  in  granite  was  found  near 
another  (?)  dolerite  dyke,  but  of  limited  extent. 

The  Top  Tunnel  copper  impregnates  the  granite  and  quartz- 
felsite,  but  no  lode  formation  exists. 

Further  references  to  No.  4  Tunnel  ^re  made  on  page  2l, 
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PLATE  4. 

Section  along  No.  7  Tunnel. 

The  section  along  No.  7  Tunnel  exposes  near  the  entrance  a 
dyke  of  felsite  with  included  quartzite  fragments,  and  contained 
between  walls  of  granite.  Quartz  with  ankerite  occurs  in  the  dyke, 
and  molybdenite  with  copper  pyrites  exists  as  fine  veins  and  threads 
in  the  decomposed  granite  close  by.  A  friable  felspathic  rock 
penetrated  in  the  tunnel  appears  to  be  the  same  rock  exposed  on  the 
crown  of  the  hill  just  above  it.  Copper  occurs  in  the  outcrop  on 
the  hill,  but  has  not  been  found  in  the  tunnel.  At  the  end  of  the 
tunnel  threads  of  molybdenite  make  their  a])pearance  in  the  quartz 
felsites.     Further  references  to  No.  7  Tunnel  are  made  on  page  22. 
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PLATE  5. 

No.  2  TcjxNEL  AND  No.  2  Shaft. 

The  workings  of  No.  2  Tunnel  and  No.  2  Shaft  are  shown  in 
plan  and  section.  The  copper-bearing  formation  lies  between  granite 
and  felsites,  and  apparently  has  an  easterly  underlie.  The  cross- 
hatching  represents  the  portion  found  to  be  copper-bearing  stone,  in- 
dependently of  the  kind  of  rock  containing  the  mineral.  References 
to  the  copper  contents  of  the  workings  are  given  on  pages  20  and  21 
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PLATE  0. 

GhEOLOOiCAL  Section  from  Moonmera  Raxge  to  Qctabrt, 

The  geological  section  from  Moonmera  Range  to  the  quarry, 
along  the  line  E  F,  on  Map  2,  illustrates  the  slightly-inclined  Coal- 
Measure  sandstones,  shales,  and  tuffs,  the  steeply-inclined  copper- 
bearing  sandstones,  and  the  f  el  site  mass  between  the  latter  formation 
^nd  the  copper-bearing  breccia  further  east. 
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PLATE  7. 

a 
Seotiok  East  of  Moonmeba  Bange. 

Section  along  the  line  G  H,  on  Map  2,  between  South  Peak 
and  No.  3  Shaft.  It  shows  the  steep  angles  at  which  the  irregular 
cupriferous  sandstones  are  inclined  to  the  west,  and  also  the  less 
inclined  overlying  Coal  Measures. 

A  White  tufEs. 

B  Sandstones. 

C   Shales  with  coal. 

D  Copper-bearing  sandstones. 

E   Fel  sites. 

b 
Beeccia  at  No.  5  Shaft. 
A  section  of  breccia  from  No.  5  Shaft,  showing  the  angular 
and  sub-angular  fragments  of  a  bluish  quartzite  (Jb)  in  a  matrix  of 
felsite  (a).  A  microscopic  section  showed  the  quartzite  to  be 
made  up  of  fragments  much  altered  and  of  varying  degrees  of 
fineness,  and  to  contain  magnetite  dust. 

Scale :  1  inch  =  6  inches. 
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PLATE   8. 

Section  from  Eailwat  Cutting  (A). 

In  this  section  large  and  small  dykes  of  diorite  have  penetrated 
what  is  probably  a  broken-up  mass  of  felsite  included  in  a  larger 
mass  of  diorite.  A  vein  of  fine-grained  aplite  and  granite  has  been 
formed  in  the  diorite  and  felsite. 

Mica  and  hornblende  occasionally  occur  in  the  diorite  and  felsite. 

The  horizontal  diorite  masses  would  appear  to  have  been  pre- 
viously connected  with  one  another,  but  taken  in  conjunction  with 
the  section  (A)  illustrated  on  Plate  15,  it  is  evident  that  an  open 
fissure  in  the  felsite  was  formed,  subsequently  faulted,  and  then 
filled  with  diorite. 

Scale :  1  inch  =  12  feet. 
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PLATE  9. 

Section  fbom  Eailwat  Cutting  (A). 

An  enlarged  view  of  the  aplite  and  granite  vein  shown  on 
Plate  8.  The  section  illustrates  the  system  and  joints  in  the  felsite 
and  the  silicification  of  the  felsite  where  it  comes  in  contact  with  the 
aplite  and  granite.  The  silicification,  however,  is  not  limited  to 
where  the  two  rocks  are  in  contact,  as  it  occurs  along  some  of  the 
joints  (shown  dotted)  in  the  felsite. 

The  aplite  is  fine-grained  in  places,  almost  felsitic,  but  also 
occurs  of  a  coarse-grained  texture  atid  graduates  into  a  vermiculite 
granite. 
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PLATE   10. 

a 
SECTroNs  IN  Eailwat  Cutting  (B). 

A  felsite  mass  in  the  railway  cutting  (B),  shown  on  Map  1, 
has  been  intruded  by  a  diorite  dyke.  Subsequently  the  two  rocks, 
as  one  mass,  have  been  faulted,  and  in  the  resulting  fissure  an  aplite 
has  been  formed,  this  rock  graduating  into  a  clean  quartz  in  the 
smaller  parts  of  the  vein. 

Scale :  1  inch  =  8  inches. 


Aplite  and  pegmatite  granite  veins  have  been  formed  in  the 
massive  syenite,  across  both  of  which  a  series  of  small  veins  of  aplite 
has  more  recently  been  formed. 

Scale :  1  inch  =  14  inches. 
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PLATE   11. 

Section  is  Eailwat  Cutting  (B). 

lu  this  section  the  diorite  (Di.)  has  been  faulted,  and  a  mass  of 
vermiculite  granite  (G-r.)  has  been  formed  in  the  fissure.  Across  the 
diorite  and  granite  some  veins  of  aplite  (Ap.)  and  quartz  have  been 
subsequently  formed. 

Scale :  1  inch  =  3  feet. 
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PLATE   12. 

Section  in  Kailway  Cutiing  (C). 

.  In  this  section  the  massive  fine-grained  granite  has  been  broken 
up  into  blocks,  and  faulted  along  the  joint  planes.  The  character  of 
the  faulting  and  the  formation  of  short  gashes  show  that  the  granite 
has  not  been  in  a  rigid  condition. 

The  veins  of  the  vermiculite  granite  are  probably  the  equivalent 
of  the  granite  in  the  section  on  Plate  11,  while  the  massive  rock 
would  be  the  equivalent  of  the  oldest  (a)  granite.  (See  Plate  19.) 
The  vermiculite  granite  is  coarse-grained.  Under  the  microscope 
the  felspar  is  seen  to  be  decomposed,  and  while  some  of  the  mica, 
evidently  undecoiuposcd  biotitc,  is  strongly  pleochroic  and  coloured 
green,  other  portions  are  not  pleochroic  and  are  coloured  deep  brown. 

Scale  :  1  inch  =  6  feet. 
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PLATE   13. 

a 
Section  between  Bail  way  Cdttixgs  (E)  and  (F). 

The  section  indicates  that,  without  any  apparent  faulting,  an 
opening  has  been  made  in  the  syenite  in  which  a  6-inch  vein  of 
coarse  pegmatite  granite  has  formed.  The  branch  fissure  appears  to 
have  originated  simply  by  the  widening  of  a  crack,  the  irregularities 
in  the  top  and  bottom  walls  showing  they  were  once  in  contact. 

Scale :  1  inch  =  14  inches. 

h 
Section  in  Eailway  Cutting  (F). 

A  diorite  has  been  dislocated,  and  in  the  fissures  which  have 
been  opened  veins  of  fine-grained  biotite  {h)  granite — marked  Grv.  2 — 
have  been  formed.  Afterwards  the  diorite  and  the  veins  of  fine- 
grained granite  have  been  disturbed  and  faulted,  and  \\\g  opening 
made  has  been  filled  with  a  vein  of  coarse-grained  (c)  vcrmiculitc 
granite  (marked  Gr.  3). 

To  produce  the  efFocI  shown  in  the  illustration — tlie  faultinjT  of 
one  of  the  veins  of  the  granite  (G-r.  2)  apparently  without  the 
other — the  later  faulting  lias  taken  i)laec  at  an  angle  with  the  plane 
of  section,  being  approximately  along  the  direction  of  the  strike  of 
the  branch  vein  inclined  to  the  left,  this  also  being  along  the  direc- 
tion of  dip  of  the  vein  inclined  to  the  right. 

Scale :   I  inch  =  5  inches. 
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PLATE  14. 

Section  in  Eailway  Cutting  (F). 

A  diorite  (Di.)  has  enveloped  a  "horae'*  of  felsite  (Fe.),and  across 
the  felsite  and  diorite  some  vermiculite  (c)  granite  veins — marked 
Vg. — have  been  formed.  Tlie  shape  of  the  veins  of  granite  shows 
that  openings  had  been  made  in  the  diorite,  and  that  (c)  granite 
subsequently  filled  them — the  granite  being  an  after  effect  of  the 
disturbance  of  the  diorite. 

Scale :  1  inch  =  1  foot. 
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PLATE  15, 

a 
Section  in  Eailwait  Cutting  (Q-). 

The  diorite  (Di.)  has  penetrated  a  fault  in  a  large  inclusion  of 
felsite  (Fe.).  The  faulting  took  place  at  an  angle  with  the  plane 
of  section,  and  the  upper  portion  {a)  of  the  felsite  has  moved  forward 
over  the  lower  portion  (5). 

Scale:  I  inch  =  18  inches. 

h 
Section  in  Kailway  Cfttino  (Q-). 

The  section  represents  a  vein  of  (c)  vermiculite  granite^ 
marked  G-r. — in  the  diorite  (D).  The  contact  of  the  granite  and 
the  diorite  is  sharply  defined,  and  the  junction  of  the  two  veins  well 
shown.  In  the  branch  vein  trending  to  the  left  the  granite  changes 
gradually  to  aplite  (A p.)  and  vermiculite  pegmatite,  the  aplite  being 
near  the  walls  and  the  pegmatite  along  the  centre. 

Scale ;  I  inch  =  1^  inchep. 
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PLATE   16. 

Section  in  Eailway  Cutting  (Q-). 

In  this  section  a  mass  of  quartz-felsite  (Q.  Fe.)  has  been  faulted, 
and  the  resulting  fissure  has  been  filled  with  a  friction  breccia. 

Diorite  (Di.)  was  then  forced  through  the  line  of  fault, 
forming  small  subsidiary  horizontal  offshoots  in  the  quartz-felsite, 
and  leaving  the  breccia  on  the  footwall. 

Subsequently  a  vein  of  fine-grained  (b)  or  (c)  granite — marked 
Qt.  in  the  section — has  formed  across  the  diorite  and  the  older 
rocks,  the  final  stage  being  the  simple  dislocation  of  the  formations, 
along  the  plane  of  which,  and  as  the  result  of  expansion  and  con- 
traction, movements  may  now  be  taking  place.  On  either  side  of 
this  joint  plane  the  rocks  are  compact  and  well  cemented  together. 

Scale :  1  inch  =  5  feet. 
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PLATE   17. 

a 
Section  in  Eailwat  Cutting  (Gr). 

The  diorite  in  this  section  contains  a  vein  of  (Jb)  vermiculite 
granite — marked  G-r. — across  both  of  which  some  leaders  of  (c) 
aplite  and  micro-pegmatite  have  been  formed.  Tlie  section  is  in 
some  respects  similar  to  the  one  shown  on  Plate  13,  Fig.  (A),  but  in 
the  latter  biotite  is  present. 

Scale :  1  inch  =  12  inches. 


h 
Section  in  Railway  Cutting  (G). 

A  vein  of  (c)  aplite  has  formed  across  both  diorite  and  the 
quartz-felsite.  The  aplite  is  fine-grained,  but  occasionally  large 
flakes  of  vermiculite  mica  are  to  be  seen  in  it.  The  vein  is  wide  in 
the  diorite,  and  gradually  pinches  out  in  the  quartz-felsite.  The 
gradual  tapering  of  the  walls  of  the  vein  indicate  the  diorite  and 
quartz-felsite  to  have  the  same  degree  of  plasticity  at  the  time  the 
fissure  was  opened  across  them. 

Scale :  1  inch  =  2  feet. 
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PLATE  18. 

Section  in  Railway  Cutting  (G). 

In  the  diorite  a  fissure  has  been  opened,  and  then  filled  with  a 
venniculite  granite.  The  section  illustrates  an  apparent  dislocation 
of  the  granite  vein,  but  the  faulting  is  only  apparently  so,  the 
diorite  being  disturbed  and  the  fissure  produced  before  the  granite 
came  into  existence.  The  section  indicates  that  the  diorite  was 
sufficiently  plastic  to  allow  -some  portions  to  be  extended  without 
fracture — otherwise  such  a  section  would  be  impossible.  The  section 
is  not  uniformly  to  scale,  but  it  shows  all  the  salient  points. 

The  same  effect  appears  to  have  taken  place  in  the  quartz- 
felsite  as  well  as  in  the  diorite  shown  in  Fig.  i,  Plate  17. 

Sc£\,le:  X  inch  =  14  inches  (approx.). 
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PLATE  19. 

DiAGBAMMATIC   SfiCTION. 

This  illustration  is  a  key  or  diagrammatic  section  showing  the 
relation  of  the  systems  of  rocks  to  one  another  at  Moonmera. 

The  granite  and  syenite  (G-r.)  and  felsites  (Fe.)  are  the  oldest 
rocks,  the  relation  to  one  another  not  being  known.  Faults  in  the 
felsites  have  been  formed,  and  in  this  a  breccia  (Br.)  has  accumu- 
lated. Another  breccia  (C.  Br.),  copper-bearing,  and  very  massive, 
has  formed  above  the  granite.  The  diorite  (Di.)  dykes  penetrate 
the  f elBites  and  disturb  the  breccia,  but  their  intrusion  of  the  old  («) 
granite  and  syenite  has  not  yet  been  observed.  The  intrusion  of 
the  felsites  by  diorite  has  resulted  in  portions  of  the  former  rock 
being  detached  and  included  in  the  latter. 

Since  the  diorite  intrusions  some  veins  of  vermiculite  (h) 
granite — marked  Yg. — have  come  into  existence  in  the  massive  (a) 
granite  and  syenite,  and  in  the  diorite  and  felsites.  Veins  of  (c) 
aplite  and  pegmatite — marked  Ap. — have  formed  across  the  (b) 
granite  veins  and  the  older  rocks,  and  then  were  faulted.  The 
copper-bearing  breccia  and  granite  have  been  denuded  in  places, 
Tesulting  in  the  accumulation  of  a  surface  deposit  of  irregular 
copper-bearing  sandstone  (C.  S.),  and  on  which  the  Coal-Measure 
rocks  (C.  M.)  have  been  deposited.  Weathering  of  the  Coal 
Measures  above,  and  of  the  granite,  syenite,  diorite,  felsites,  and 
breccia  below,  have  then  taken  place,  and  is  in  progress  at  the 
present  time,  while  alluvial  deposits  containing  gold  have  been 
<;oncentrated  in  the  watercourses  leading  down  from  the  high 
•country. 
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